To the 

German Patent and Trademark Office 



Munich 



Dachau, Januaiy 27 th 2003 

Re Utility Model N° DE 201 16 428 Ul 

Pharmaceutical compound consisting of 
amiodipine maleate 
Cancellation proceedings 
Cancellation petitioner: 

CIMEX DEVELOPMENT AG 

Hauptstrafie 67 

CH-4102 Binningen/Basle 

Switzerland 
Cancellation opponent: 

BioOrganics BV 

Toernooiveld 134 

Nijmegen, Netherlands 
My ref.: GL 7 922 

Utility Model Cancellation Application 



In the matter 

CIMEX DEVELOPMENT AG 

legally represented by its Board members 

Eduard Kny and Jean Luchinger 

HauptstraBe 67, CH-4102 Binningen/Basle, Switzerland 

Cancellation Petitioner 

Legal counsel: Dr. Stephan G Beszedes, Munchener StraBe 80a 
85221 Dachau 

Authorised recipient 

versus 

BioOrganics B V, Toornooiveld 134, 
legally represented by its manager 
6525 EC Nijmegen, Netherlands 



Cancellation Opponent 



Domestic representative: Maiwald Patentanwalte-GmbH, Ballindamm 37, 20095 Hamburg, 
Federal Republic of Germany 



for the cancellation of Utility Model 201 16 428 Ul, the following petitions have been lodged 
in the name and on behalf of the Cancellation Petitioner: 

I. The German Utility Model 201 16 428 Ul be fully cancelled. 

II. The Cancellation Opponent be ordered to bear the costs of the cancellation 
proceedings. 

REASONING 

The object of Patent Claim 1 for Utility Model 20 1 1 6 428 U 1 is 

A pharmaceutical compound, consisting of an effective volume of amlodipine 
maleate and at least one pharmaceutical^ acceptable adjuvans, whereby the 
compound has a pH between 5.5 and 7.0. 



Copies of Utility Model document DE 201 16 428 Ul, the utility model application, 
submitted as 

Annex ASt A 

id 

Absence of patentability of the object of Patent Claim 1 

On the basis of § 1 5, para. 1 n° 1 Utility Model Act 
In connection with §§ 1 to 3 Utility Model Act 



The object of Patent Claim 1 for the German Utility Model 201 16 428 has been 
anticipated to the detriment of its novelty in the following prior publications. 

1) US Pat nt Specification 5, 155, 120 a copy of which is appended as 

Annex ASt 1 

In particular column 2 lines 43 to 45 

"For purposes of oral administration, tablets containing various excipients, 
such as sodium citrate, calcium carbonate and dicalcium phosphate may be 
employed" 

in connection with column 2 line 18, where the maleate is cited as the amlodipine 

salt. 

According to German Utility Model Specification 201 16 428, in particular page 7, 
penultimate para, primarily lines 4 to 7 

"logically the use of adjuvans that are pH-inert, i.e. which have little or no effect on 
the pH value, generally leads to a non-alkali pharmaceutical compound, since the 
amlodipine maleate mainly acts as its own standardising agent." 

pH-intert adjuvans lead to the pH values cited in the German Utility Model Specification 201 
16 428, whereby page 7 column 4 of German Utility Model Specification 201 16 428 
mentions calcium hydrogen phosphate = dicalcium phosphate as a thinner, i.e. inert adjuvans, 
in full agreement with US Patent Specification 5, 155, 120 (Annex ASt 1), column 2 line 45, 
where, in line 46 and also page 7, penultimate para., lines 7 to 9 of German Utility Model 
Specification 201 16 428 



microcrystalline cellulose is cited. 



Based on US Patent Specification 5, 155, 120 (Annex ASt 1), in other words, the object of 
Patent Claim 1 of German Utility Model Specification 201 16 428 is not new. 

2) Specification WO 95/34299, appended as 
Annex ASt 2 

in particular page 6, lines 26 to 32 

"Without limiting the invention to the specific compounds listed, the following is a 
list of representative L-type channel blockers useful in this invention: amlodipine 
and pharmacologically acceptable salts thereof" 

and page 7, lines 27 to 32: 

"Pharmaceutical^ acceptable salts of L-type calcium channel blockers include the 
conventional, non-toxic salts from non-toxic inorganic or organic acids. For 
example, such conventional non-toxic salts include those derived frdm .... organic 
acids such as , maleic " 

in connection with page 9 line 25 

"The pH of the solution preferably is between about 6.5 and about 8.0...". 



The last place cites a pH range of between ca. 6.5 to 8 for the compound, of which the part of 
ca. 6.5 to 8.0 falls under the definition of Patent Claim 1 in the German Utility Model 
Specification 20 1 16 428. 

Also, on the basis of Specification WO 95/34299, the object of Patent Claim 1 of German 
Utility Model Specification 201 16 428 is not new. 

3) US Patent Specification 6.057.344, copies of which are appended as 
Annex ASt 5 

cites mixtures of microcrystalline cellulose (column 1 1, lines 39 to 44) 

"Usual pharmaceutical media include, for example carriers such as 

microcrystalline cellulose, " 

with amlodipine maleate (column 10, lines 57 to 61) 

"The pharmaceutical compositions of the present invention comprise (-) amlodipine 
as active ingredient or a pharmaceutical^ acceptable salt thereof, and may also 
contain a pharmaceutical^ acceptable carrier and optionally other therapeutic 
ingredients" 

in connection with column 10 line 65 to column 1 1 line 4 

"Since the compound of the present invention is basic, salts may be prepared from 
pharmaceutical^ acceptable non-toxic acids, including inorganic and organic acids. 
Such acids include maleic." 



Page 7, penultimate para, lines 8 to 9 of German Utility Model Specification 201 428 
"shows" "a compound comprising amlodipine maleate and microcrystalline cellulose" "with 
generally a pH value of ca. 6". It is precisely this that is involved in US Patent Specification 
6.057.344 (Annex ASt 5) (whereby the only carriers cited, alongside microcrystalline 
cellulose, are starches and sugars, also pH-neutral. 

The facts of the case are also unaltered by the fact that US Patent Specification 6.057.344 
(Annex ASt 5) concerns optically active (-) amlodipine since German Utility Model 
Specification 201 16 428, on page 5 para. 3, expressly includes every form of amlodipine 
maleate and thus also optically active forms (even when these are not cited expressis verbis). 
Moreover in would not represent any inventive activity to transfer the familiar elements from 
US Patent Specification 6.057.344 (Annex ASt 5) for the (-) amlodipine maleate to the 
racemic amlodipine maleate since the racemic amlodipine maleate contains half the (-) 
amlodipine maleate. 

n 

Moreover the object of Patent Claim 1 of German Utility Model Specification 201 16 428 
lacks the inventive element due to the following prior publications. 

4) US Patent Specification 4.590.195, a copy of which is appended as 



Annex ASt 3 



in particular Formula 1 (column 1, lines 37 to 44) and column 2, line 23 with the express 
mention of the maleate as the salt of the compounds highly similar to amlodipine in 
connection with column 6, lines 13 to 15 

"For example, they may be administered orally in the form of tablets containing such 
excipients as starch or lactose,...." 

and Examples 62 and 63 with dicalcium phosphate or microcrystalline cellulose as the 
adjuvans in agreement with German Utility Model Specification 201 16 428, page 7, 
penultimate para., lines 7 to 9 where it states that a compound consisting of amlodipine 
maleate and microcrystalline cellulose in general has a pH value of 6 and page 7, penultimate 
para., lines 4 to 7, where it states that the use of adjuvans that are pH-inert, in general lead to 
a on-alkaline pharmaceutical composition, and Examples 1 and 2. It is true that the 
compounds in US Patent Specification 4.590.195 (Annex ASt 3) are a bit different to 
amlodipine (deviating on the basis of the definition of R in US Patent Specification 
4.590.195 (Annex ASt 3), which cannot be hydrogen), however German Utility Model 201 16 
428 lacks inventiveness, since the structure concerned involves very similar compounds. 

5) US Patent Specification 4.879.303, copies of which are appended as 



Annex ASt 4 



In particular column 1, lines 43 to 50 



"The invention further provides a tablet formulation comprising the besylate salt of 
amlodipine in admixture with excipients. A preferred formulation includes the 
besylate salt, a compression aid such as microciystalline cellulose, an additive to 
provide sheen to the tablet such as anhydrous dibasic calcium phosphate, a 
disintegrant such as sodium starch glycollate and a lubricant such as magnesium 
(illegible) 

column 3, lines 38 to 39 

"Microcrystalline cellulose is a commonly used compression aid" 

and line 4, lines 59 to 63 

"Amlodipine besylate was blended with sodium starch glycollate and anhydrous 
dibasic phosphate for 5 minutes. This mixture was then sieved, re-blended and sieved 
again followed by blending with microcrystalline cellulose." 

It is true that amlodipine besylate is stressed there as the amlodipine salt however the 
publication of the formulation with microcrystalline cellulose or dibasic calcium phosphate - 
calcium hydrogen phosphate however includes amlodipine salts, such as amlodipine maleate 
(Table 1 in column 2, line 43) or may be interpreted as such. In any event, as a result, the 
object of Patent Claim 1 of German Utility Model Specification 201 16 428 lacks the 
inventive element. 

Reference should also be made again to Table 1 in US Patent Specification 4.879.303 (Annex 
ASt 4), where column 2 line 43 cites, for amlodipine maleate is a saturated solution, a pH 
value of 4.8. This agrees with page 7 penultimate para, of German Utility Model 
Specification 20 1 16 428 where it also states that, for this reason, for example, an amlodipine 
maleate and microcrystalline cellulose composition generally has a pH value of ca. 6. Thus 
US Patent Specification 4.879.303 (Annex ASt 4), 



Table 1 also shows that an arnlodipine maleate and microcrystalline cellulose composition has 
a pH value of ca. 6. Such a composition is, however, cited in column 1 lines 45 to 47, even if 
this particularly deals with the besylate salt of arnlodipine. 

6) US Patent Specification 6.057.344 (Annex ASt 5) 

Example 8 with the pH-neutral adjuvans lactose and starch, in the latter the arnlodipine base 
was, however, used, in connection with column 10, lines 57 to 61 and column 10 line 65 to 
column 1 1 line 4, with the details of the pharmaceutical ly acceptable salts, and in particular 
also the maleate as the alternative to the arnlodipine base, provides, as a matter of course for 
the specialist, for the exchange of the arnlodipine base in Example 8. This also demonstrates, 
apart from the absence of novelty as shown in I 3) for the object of Patent Claim 1 of German 
Utility Model Specification 201 16 428 compared to US Patent Specification 6.057.344 
(Annex ASt 5), the absence of the inventive element. 

The above clearly shows that the object of Patent Claim 1 of German Utility Model 
Specification 201 16 428 is not new in relation to established technology and furthermore 
does not involve any inventive activity. 

Ill 
Claims 

The claims relating back to Patent Claim 1 of German Utility Model 201 16 428, i.e. the 
genuine 



ones, have no inventive component in relation to the object of Patent Claim 1, already 
demonstrated as not being new, whereby the majority of the same is not new in comparison to 
established technology 

7) Patent Claim 2 

a) The pH value cited in Specification WO 95/34299 (Annex ASt 2) on page 9, line 25 
of between ca. 6.5 and 8.0 contains the sub-range of ca. 6.5 to 7.0 of the pH range of 
between ca. 6.0 and 7.0 cited in Patent Claim 2 of German Utility Model 
Specification 201 16 428. 

Thus the object of Patent Claim 2 of German Utility Model Specification 201 16 428 
is also not new. 

b) Moreover US Patent Specifications 5.155.120 (Annex ASt 1) and 6.057.344 (Annex 
ASt 5) concern German Utility Model Specification 201 16 428, as can be seen from 
the statements in I 1) and 3). 

c) The German Utility Model Specification 201 16 428 page 7 penultimate para, lines 8 
to 9 show, as already stated, that an amlodipine maleate and microcrystalline 
cellulose composition generally has a pH value of ca. 6. However such a one was 
suggested by US Patent Specification 4.590.195 (Annex ASt 3), Example 63 (solely 



exchange of the effective agent there with R 4 for a residue, R 4 = hydrogen). In comparison 
with this established technology, in other words, the object of Patent Claim 2 of German 
Utility Model Specification 201 16 428, in particular with a pH value of ca. 6, lacks the 
inventive element. 

9) Patent Claim 3 

Also in US Patent Specification 5.155.120 (Annex ASt 1). The composition can exist in a 
solid form. E.g. in the form of tablets or capsules (see for example column 2 lines 43 to 57). 
This is also the case in US Patent Specification 6.057.344 (Annex ASt 5), in particular 
column 1 1 line 62 to column 12 line 24. 
9) (sic) Patent Claims 4 to 7 

a) Moreover in US Patent Specification 5.155.120 (Annex ASt 1), in particular column 
2 line 46, the adjuvans that can be used is dicalcium phosphate = calcium hydrogen phosphate 
as per Patent Claims 4 and 6 of German Utility Model Specification 20 1 16 428. 

In this regard, in other words, the objects of Patent Claims 4 and 6 of German Utility Model 
Specification 201 16 428 are not new. 

They are also not based on an inventive element due to US Patent Specification 4.590.195 
(Annex ASt 3), in particular Example 62. 

b) In addition, in US Patent Specification 6.057.344 (Annex ASt 5), in particular column 
11, line 44, microcrystalline cellulose as cited in Patent Claims of German Utility Model 
Specification 201 16 428 can be used as an adjuvans. 



In this regard, in other words, the objects of Patent Claims 4 and 7 of German Utility Model 
Specification 201 16 428 are not new. 

Moreover the use of microcrystalline cellulose, as per Patent Claims 4 and 17 of "German 
Mty Model Specification ill 16 428, due to US Patent Speculation 4.590.195 (Annex 
ASt 3) in particular Example 63, is not an inventive element. 

column 2. 

10) Patent Claim 8 

Tn the light of page 8 line 4 below to the last line of German Utility Model Specification 20 1 
function alongside its bursting effect. 

Moreover the object of Patent Claim 8 of German Utility Model Specification 201 16 42 8, 
due to US Patent Specification 5.155.120 (Annex ASt 1) ts not new. 



In the light of page 9 lines 1 to 3 of German Utility Model Specification 201 16 428, pH 
regulators (pH adjusters) also include buffers. These are mentioned in Specification WO 
95/34299 (Annex ASt 2), in particular on page 9, lines 25 to 26. 

Moreover the object of Patent Claim 8 of German Utility Model Specification 201 16 428 is 
not therefore not new in the light of Specification WO 95/34299. 

11) Patent Claim 9 

Moreover, under US Patent Specification 5.155.120 (Annex ASt 1), in particular column 2 
lines 43 to 52, the composition may take the form of a tablet. 

Thus the object of Patent Claim 9 of German Utility Model Specification 201 16 428, in the 
light of US Patent Specification 5.155.120 (Annex ASt 1) is not new. 

This is also the case in US Patent Specification 6.057.344 (Annex ASt 5), in particular 
column 11 line 62 to column 12 line 24. In addition the object of Patent Claim 9 of German 
Utility Model Specification 201 16 428 is, in other words, not new in the light of US Patent 
Specification 6.057.344 (Annex ASt 5). 

12) Patent Claim 10 

The provision of an outer moisture and/or light barrier layer is a routine measure by the 
specialist in the tablet field. 



Moreover the outer moisture barrier layer is cited on page 11, para. 2 of German Utility 
Model Specification 201 16 428. This is in other words a feature devoid of any inventive 
element since US Patent Specification 6:057,344 (Annex ASt 5), in particular column 11, 
lines 52 to 55 cites the coating of amlodipine salt tablets. 

13) Patent Claim 11 

The composition in the form of a capsule was known from US Patent Specification 5.155.120 
(Annex ASt 1), in particular column 2 lines 52 to 57 and US Patent Specification 6.057.344 
(Annex ASt 5), in particular column 11, lines 47 and 63. 

Thus the object of Patent Claim 1 1 of German Utility Model Specification 201 16 428 is not 
new. 

14) Patent Claim 12 

US Patent Specification 5.155.120 (Annex ASt 1), Patent Claim 2 cites a standard dosage of 
10 mg amlodipine. 

This falls within the range of 1.0 to 25 mg of free amlodipine base in Patent Claim 12 of 
German Utility Model Specification 201 16 428. 

Thus Patent Claim 12 of German Utility Model Specification 201 16 428, due to US Patent 
Specification 5.155.120 (Annex ASt 1), is not new. 



b) US Patent Specification 6.057.344 (Annex ASt 5), column 12 lines 18 to 19 cites a 
volume range between ca. 0.01 mg and ca. 50 mg amlodipine for the tablets and column 12 
lines 20 to 21 cites a range of ca. 0.5 and ca. 50 mg amlodipine for the capsules. These ranges 
are covered the range of 1.0 to 25 mg cited in Patent Claim 12 of German Utility Model 
Specification 201 16 428. 

Thus the object of Patent Claim 12 of German Utility Model Specification 201 16 428, in the 
light of US Patent Specification 6.057.344 (Annex ASt 5) are not new, or at least does not 
contain an inventive element. 

c) US Patent Specification 4.590.195 (Annex ASt 3), column 5, lines 63 to 66 cites a 
content for the tablets or capsules of 1 to 10 mg of active agent differing slightly from 
amlodipine, this range falling within the range of 1.0 to 25 mg free amlodipine base cited in 
Patent Claim 12 of German Utility Model Specification 201 16 428, so that this Patent Claim 
12, in the light of US Patent Specification 4.590.195 (Annex ASt 3) does not contain an 
inventive element. 

15) Patent Claim 13 

a) As can be seen from the above Point 14 a), the volume alternative of 10 mg free 
amlodipine base in Patent Claim 13 of German Utility Model Specification 201 16 428 is not 
new in the light of US Patent Specification 5.155.120 (Annex ASt 1). 



b) As can be seen from the above Points 1 4 b) and c), US Patent Specification 6.056.244 
(Annex ASt 5) and US Patent Specification 4.590.195 (Annex ASt 3) also include standard 
dosages of 1 .25, 2.5 or 5 mg of free amlodipine base. 

In this regard your attention is also drawn to column 12, lines 21 to 24 of US Patent 
Specification 6.057.344 (Annex ASt 5) with details of standard dosages of 2.5 and 5.0 mg. 

Moreover, in relation to standard dosages of 1.25, 2.5 and 5 mg, Patent Claim 13 of German 
Utility Model Specification 201 16 428 is not new nor does in contain an inventive element. 

16) Patent Claim 14 

The content of this Patent Claim is objectively the same as Patent Claim 1, which has already 
been shown not to be new, since the mixture of the adjuvans(s) with the amlodipine maleate, 
which, as a procedural feature is not subject to utility model protection, of necessity leads to 
the mixture of the same under Patent Claim 1 of German Utility Model Specification 201 16 
428. 

17) Patent Claim 15 

The object of this Patent Claim 15 is just as not new as that of Patent Claim 9, the non- 
newness of which being demonstrated in Point 11 above. The pressing as the inadmissible 
utility model protection feature does not alter the features of the tablet. Moreover this 
pressing, even if it were relevant, I he 



light of column 12, lines 12 to 16 of US Patent Specification 6.057.344 (Annex ASt 5) does 
not represent an inventive measure. 

18) Patent Claim 16 

The object of this Patent Claim 16 is just as not new as that of Patent Claim 1 1, the non- 
newness of which was demonstrated in Point 13 above. The pouring of the mixture into a 
capsule as the utility model feature to be protected does not change the features of the 
capsule. Moreover this pouring into capsules, even if it were relevant, is not new in the light 
of US Patent Specification 5.155.120 (Annex ASt I), column 2, lines 53 to 57. 



19) Patent Claims 17 and 18 

The mixing using moist granulation or a dry process also, like mixing per se, does not change 
the tablet's material features as defined in Patent Claim 9, the non-newness of which was 
demonstrated in Point 11. 

20) Patent Claims 19 and 20 

These Patent Claims, only consisting of procedural features, are formally inadmissible for a 
utility model. Moreover these concern normal particle sizes devoid of any inventive element. 



The cancellation petition fee of €300.00 has been paid. 



Signed Dr. Beszedes 
Patent Lawyer 



Annexes 

Copies of this cancellation petition 
dated January 27 lh 2003 

Copies of the German Utility Model Specification 
DE 201 16 428 Ul (Annex ASt A) 

Copies of US Patent Specification 5.155.120 

(Annex ASt 1) 

Copies of Specification WO 95/34299 

(Annex ASt 2) 

Copies of US Patent Specification 4.590.195 

(Annex ASt 3) 

Copies of US Patent Specification 4.879.303 

(Annex ASt 4) 



duplicate 
triplicate 
triplicate 
triplicate 
triplicate 
triplicate 



Copies of US Patent Specification 6.057.344 

(Annex ASt 5) triplicate 

List of Annexes triplicate 
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Pharmazeutische Zusammensetzungen umfassend Amlodipinmaleat 



Die vorliegende Erfindung betrifft phannazeutische Zusammensetzungen, die Amlodipin- 
maleat umfassen. 

Calciumkanalblocker k5nnen fur die Behandlung einer Vielzahl von kardialen Erkrankungen, 
insbesondere Angina und Hochdruck, verwendet werden. EP 089 167 und das entsprechende 
US 4 572 909 offenbaren eine Klasse von substituierten Dihydropyridin-Derivaten als 
brauchbare Calciumkanalblocker. In diesen Patenten wird als eine der am meisten bevoraig- 
ten Verbindungen 2-[(2-Aminoethoxy)methyl]^2-cW^ 

oxycarbonyl-6-methyl-l ,4-dihydropyridin angegeben. Diese Verbindung, die mm allgemein 
als Amlodipin bekannt ist, hat die nachfolgende Strukturformei: 
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Die Beispiele 8, 11, 12 und 22 des EP 089 167 zeigen die Synthese des Amlodipins in der 
Maleatsalzfbrm. Wahrend in dem genannten Patent eine Vielzahl von SSureadditionssalzen 
gelehrt wird, wird das Maleatsalz als das am meisten bevorzugte Sfiureadditionssalz ange- 
geben. 

Nachfolgend wurden das EP 244 944 und das entsprechende US 4 879 303 betreffend das 
Besylat (oder Benzolsulfonat>Salz des Amlodipins veroffentlicht In diesen Patenten wird 
angegeben, dafl das Besylatsalz gegenQber den voibekannten Salzen bestimmte Vorteile zeigt, 
wie etwa gute Eigenschaflen bei der Formulierung. TatsSchlich wurde das Amlodipinbesylat 
und nicht das Amlodipinmaleat fiir ein kommerzielles, verschreibungspflicbtiges Arzneimit- 
tel von Pfizer verwendet, welches in den USA unter der Handelsbezeichnung NORVASC 
vertrieben wird. 

Eine OberprOftmg der zugfinglichen Teile betreffend die NORVASC (Amlodipinbesylat) 
New Drug Application (NDA), angemeldet bei der U,S. Food & Drug Administration durch 
Pfizer, ergibt, dafi wahrend der Entwicklung vom ursprttnglichen Amlodipinmaleat auf das 
Amlodipinbesylat umgeschwenkt wurde (siehe „Review of Original NDA" fOr NDA# 19-787 
vom 10. Oktober 1990, das von der FDA gemfiB dem Freedom of Information Act erhalten 
werden kann). Die GrQnde filr das Umschwenken waren offensichtlich Tablettier- und Sta- 
bilitatsprobleme. Jedoch sind die genauen Stabilities- und Tablettia^roblerne/aspelcteAir- 
sachen nicht in den von der FDA erhaltlichen Informationen effentlich offenbart Interessan- 
terweise umfassen die klinischen Studien gemfiB der NDA die Verwendung der Maleatsalz- 
fonn und der Besylatsalzform, wobei die beiden Salzformen therapeutisch Squivalent (bio- 



fiquivalent) sind. Jedoch wurde in diesen Studien Amlodipinmaleat immer in einer Dar- 
reichungsform in Form von Kapseln oder LOsungen, nicht in Form von Tabletten verwendet 

Die vorliegende Erfindung betrifft das Auffinden stabiler, Amlodipinmaleat euthaltender 
pharmazeutischer Zusammensetzungen. Ein erster Aspekt der Erfindung betrifft eine pharma- 
zeutische Zusammensetzung, die eine wiiksame Menge an Amlodipinmaleat sowie min- 
destens einen pharmazeutisch annehmbarea Hilfcstoff umfaBt, wobei die Zusammensetzung 
einen pH-Wert innerhalb eines Bereiches von 5,5 - 7,0 aufweist Die Zusammensetzung ist 
vorzugsweise eine feste Daneichungsform wie etwa eine Tablette oder eine Kapsel. 

Ein weiterer Aspekt der Erfindung betrifft eine pharmazeutische Zusammensetzung, die 
durch ein Verfahren herstellbar ist, bei dem feste Partikel von Amlodipinmaleat, die eine 
durchschnittliche PartikelgrOBe von mindestens 20 \xm haben, mit mindestens einem pharma- 
zeutisch annehmbaren Hilfcstoff vermischt werden. Die Mischung hat vorzugsweise einen 
pH-Wert zwischen 5,5 und 7,0. Die Mischung kann zu Tabletten verpreBt oder in Kapseln 
abgefiilk werden, urn eine feste Darreichungsform herzustellen. 

Die Stabilitat ist ein wichtiger Aspekt fQr eine pharmazeutische Zusammensetzung. Die vor- 
liegende Erfindung basiert auf der Erkenntnis, daB die vorbekannten, mit Amlodipinmaleat 
verbundenen Stabilitatsprobleme hauptsfichlich dadurch flberwunden werden kOnnen, daB der 
pH- Wert der Zusammensetzung dahingehend kontrolliert wird, daB er in einem Bereich 
zwischen etwa 5,5 und 7,0, vorzugsweise zwischen etwa 6,0 und 7,0 IiegL Innerhalb dieses 
Bereiches werden mSgliche Abbaureaktionen vermindert. Im besonderen wird die Bildung 
des folgenden Abbauproduktes, hier als Amlodipinaspaiat bezeichnet, in diesem pH-Bereich 
vermindert oder verhindert 



Amlodipinaspartat hat folgende Strakturfbnnel: 



H 



H 



H3CO, 




Amlodipinaspartat wird durch eine Michael-Additionsreaktion zwischen Amlodipin und Ma- 
leins&ure gebildet Da Amlodipin und MaleinsSure im Amlodipinmaleat-Salz miteinander in 
engem Kontakt sind, nimmt die Wahischeinlichkeit, daB die Additionsreaktioo stattfindet, 
mit der Zeit zu; folglich ergibt sich ein Stabilitfitsaspekt Durch die KontroUe des pH-Wertes 
wird die Addition deutlich verlangsamt oder gSnziich verhindert. Somit ist nun gefunden 
worien, daB ein fiber 7,0 liegender pH-Wert tendenziell den Abbau des Amlodipinmaleais in 
das Amlodipinaspartat begtlnstigt Unter einem pH-Wert von etwa 5,5 werden andere 
Abbaureaktionen begtlnstigt, die das Pyridin-Analogon von Amlodipin umfassen, welches 
folgende Strukturformel hat: 

jy Amlo-Pyridin" 



Vorzugsweise liegt der pH-Wert der stabilisierten Zusammensetzung der vorliegenden Erfin- 
dung in einem Bereich zwischen etwa 6,0 und 7,0 und typischerweise zwischen etwa 6,1 oder 
6,2 und 6,8. Fttr feste Zusammensetzungen wird der pH-Wert bestimmt, indem eine Auf- 
schlammung des Materials mit Wasser (entmineralisiertes Wasser) gebildet wird und der pH- 
Wert der Aufechlammung gemessen wird, wie es sich fQr den Fachmann hinsichtlich des pH- 




Werts einer festen Zusammensetzung versteht Die Konzentration der Zusammensetzung in 
der Aufschlammung betrfigt 20 Gew.-%. Der pH-Wert wird durch eine beliebige Standaid- 
Technik gemessen. 

Die phannazeutische Zusammensetzung der vorliegenden Erfindung umfeBt eine pharmazeu- 
tisch wirksame Menge an Amlodipinmaleat und mindestens einen pharmazeutisch annehmba- 
ren Hilfsstoff. Vorzugsweise ist die Stability der Zusammensetzung derart, daB sie nach drei 
Monaten, vorzugsweise nach sechs Monaten, in einem umgebungskontrollierten Raum bei 
40°C/75% RF einen Verlust an Amlodipin (oder dementsprechend eine Zunahme des Ge- 
haltes an Verunreinigungen) von weniger als 10%, vorzugsweise von weniger als 5% und 
bevorzugter von weniger als \% zeigt Alternativ zeigt das Amlodipinmaleat der pharmazeu- 
tischen Zusammensetzung der vorliegenden Erfindung insbesondere eine Lagerstabilitat, die 
derjenigen von Amlodipinbesylat-Zusammensetzungen entspricht oder besser als diese ist 
Zum Beispiel ist der Verlust an Amlodipin aufgrund von Zeisetzungsreaktionen wShrend der 
Lagenmg gleich (+/- 1 0%) oder geringer als der Amlodipinverlust bei Amlodipinbesylat- 
Zusammensetzungen, insbesondere dem kommerziellen Produkt. 

Die Form des Amlodipinmaleats ist nicht irgendwie begrenzt und umfeBt Anhydrate, Solvate, 
Hydrate und partielle Hydrate, als auch kristalline und amorphe Fonnen. Des weiteren kann 
das Verhaltnis des Amlodipins zum Maleat ver&ndert werden und umfaBt insbesondere die 
ilblichere und vorbekannte Form von 1:1, als auch eine neue 2:1 -Form, die in der US-Patent- 
anmeldung Nr. 09/809,356, angemeldet am 16. MShz 2001, der vorliegenden Anmelderin mit 
dem Titel ^Amlodipin Hemimaleat" beschrieben wird. 

Die Menge an Amlodipin ist nicht irgendwie begrenzt und umfaBt jede beliebige Menge, die 
eine phannazeutische Wirkung hervorruft. Insbesondere kann Amlodipinmaleat zur Behand- 
lung oder Vorbeugung von Hochdruck oder Angina verwendet werden, indem eine wirksame 
Menge davon an einen Patienten verabreicht wird, der dessen bedarf. Die spezifische Angina- 
form ist nichl irgendwie begrenzt und schlieflt insbesondere die chronische stabile Angina 
pectoris und die vasospastische Angina (Prinzmetal-Angina) ein. Die Verbindung kann Ober 



jeden geeigneten Weg verabreicht werden, beispielsweise oral oder parenteral. Die zu behan- 
delnden „Patienten w sind Menschen und nicht*menschliche Tiere, insbesondere nicht- 
menschlicbe Sftugetiere. Die wiiksame Menge an Amlodipinmaleat in einer Einzeldosis- 
einheit liegt im allgemeinen im Bereich zwischen 1 und 100 mg, tiblicherweise zwischen 1 
und 25 mg und insbesondere bei 1, 1,25, 2,5, 5 oder 10 mg (bezogen auf die fieie Base). 

Amlodipinmaleat kann durch beliebige bekannte Techniken gemftB dem Stand der Technik 
hergestellt werden, einschliefllich derjenigen, die in den oben genannten Patenten EP 089 167 
und US 4 572 909 beschrieben sind. Es ist erwunscht, dafl das wirksame Amlodipinmaleat 
weitgehend rein ist. Beispielsweise sollte der Anteil an Verunreinigungen, wie etwa Amlodi- 
pinaspartat, Amlopyridin, etc., die wfihrend der Synthese gebildet werden, begrenzt werden, 
vorzugsweise auf weniger als 2 Gew.-%, jedoch ist eine soiche Reinheit fiir die vorliegende 
Erfindung nicht erforderlich. Ein geeignetes Verfahren, Amlodipinmaleat im wesentlichen 
fiei von Amlodipinaspartat herzustellen, wird in der US-Patentanmeldung Nr. 09/809,343, 
angemeldet am 16. Nfflrz 2001, der voriiegenden Anmelderin mit dem Titel „Process for 
Making Amlodipine Maleate" beschrieben. In Shnlicher Weise wird ein geeignetes Verfahren 
zur Herstellung einer freien Amlodipinbase in der US-Patentanmeldung Nr. 09/809,35 1, an- 
gemeldet am 16. Marz 2001, der voriiegenden Anmelderin mit dem Titel ^Process for 
Making Amlodipine, Derivatives Thereof, and Precursors Therefor** beschrieben. 

Die pharmazeutischen Zusainmensetzungen der voriiegenden Erfindung umfassen auch min- 
destens einen Hilftstoff. Ein , Jfilftstoff \ wie er hierin verwendet wird, bedeutet eine belie- 
bige pharmazeutisch annehmbare unwirksame Komponente der Zusammensetzung. Wie be- 
kannt, schliefien Hilfsstoffe Streckmittel, Bindemittei, Gleitmittel, Sprengmittel, Farbstoffe, 
Konservierungsstoffe, pH-Einsteller etc. ein. Die Hilfsstoffe werden auf der Basis der ge- 
wunschten physikalischen Aspekte der Endfonn ausgewahlt, beispielsweise urn eine Tablette 
mit gewunschter HSrte und FriabilitSt, eine schnell dispergierbarc oder leicht schluckbare Ta- 
blette etc. zu erhalten. Die erwtlnschte Freisetzungsgeschwindigkeit der wirksamen Substanz 
aus der Zusammensetzung nach ihrer Einnahme spieh bei der Auswahl der Hilfsstoffe eben- 
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falls eine Rolle. Die bevoizugte Freisetzungsgeschwindigkeit ist die mit kommerziell erfaalt- 
lichen Amlodipinbesylat-Tabletten vergleichbare Geschwindigkeit 

Geeignete Hilfsstoffe ftr die Verwendung gemSfl der Erfindung umfassen: 

-ein Streckmittel wie etwa Calciumhydrogenphosphat, Lactose, Mannitol etc. 

- ein Bindemittel wie etwa mikrokristalline Cellulose oder modifizierte Cellulose, 
Povidonetc. 

- ein Sprengmittel wie etwa Natriumstarkeglykolat, Crosspovidon 

- ein Gleitmittel wie etwa Magnesiumstearat, Natriumstearylfumarat, Talk 

- ein Farbstoff, Geschmacksmaskierungsmittel etc. 

Der pH-Wert der Zusammensetzung kann durch die geeignete Auswahl an Hilfsstoffen kon- 
trolliert oder eingestellt werden. Es sollte berQcksichtigt werden, dafi Amlodipinmaleat leichl 
sauer ist Beispielsweise hat Amlodipinmaleat als eine gesSttigte wfiBrige Ldsung einen pH- 
Wert von etwa 4,8. Folglich fflhrt die Verwendung von Hilfsstoffen, die pH-inert sind, d.h. 
einen geringen bis keinen Effekt auf den pH- Wert austlben, im allgemeinen zu einer nicht- 
alkalischen pharmazeutischen Zusammensetzung, da das Amlodipinmaleat hauptsSchlich als 
sein eigenes Einstellmittel agiert Ein Beispiel fiir einen pH-inerten Hilfsstoff ist mikrokristal- 
line Cellulose. Eine Amlodipinmaleat und mikrokristalline Cellulose umfassende Zusammen- 
setzung zeigt im allgemeinen einen pH- Wert von etwa 6. Zum Vergleich beshzt die entspre- 
chende Amlodipinbesylat-Zusammensetzung im allgemeinen einen pH- Wert von etwa 7 und 
die entsprcchende freie Amlodipinbase-haltige Zusammensetzung im allgemeinen einen pH- 
Wert von etwa 9. Kommerziell erhSltliche, Amlodipinbesylat umfassende und unter der Mar- 
kenbezeichnung Norvasc vertriebene Tabletten zeigen einen pH-Wert von typischerweise 
zwischen 7,05-7,35 (wiederum gemessen als eine 20 Gew.-%-ige AufschlSmmung). 

Es konnen auch Hilfsstoffe verwendet werden, die einen Effekt auf den pH-Wert austlben. 
Der pH-Wert dieser Hilfsstoffe mufi bei der Herstellung der pharmazeutischen Zusammen- 
setzung berQcksichtigt werden, so daB der Gesamt-pH-Wert der pharmazeutischen Zusam- 
mensetzung in einem Bereich zwischen etwa 5,5 und 7,0 liegt 

• * •• • • 
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Beispielsweise sind kommerziell erhaltliche/phannazeutisch annehmbare Calciumphosphate 
im allgemeinen alkalisch, Ah. sie haben einen pH-Wert grOBer als 7, wenn er wie zuvor be- 
schrieben in einer 20%-igen AufschlSmmung gemessen wird. Zum Beispicl wird angegeben, 
daB DI-TAB, ein kommerziell erhSltliches doppelbasisches Calciumphosphatdihydrat einen 
pH-Wert von etwa 7,4 besitzt. Dennoch sind einige Foimen und Axten von Calciumphosphal 
pH-sauer oder -neutral. Dieser niedrige pH-Wert kann aufgrund der Spezies des Calcium- 
phosphates und auch durch die Behandlung wffluend der Herstellung des Materials, wie etwa 
durch die Entfernung von Verunreinigungen/ Waschen, herriihren. Zum Beispiel gilt allge- 
mein, dafl doppelbasisches Calciumphosphatanhydrat einen pH-Wert von etwa 7,3 hat, wobei 
A-Tab ™ (Rhodia), ebenfells ein doppelbasisches Calciumphosphatanhydrat, einen pH-Wert 
von etwa 5,0 haL Weitere Beispiele kommerziell erhfiltlicher, nicht-alkalischer Caiciumphos- 
phate umfassen DiCAFOS A (Budenheim) mit einem pH-Wert von etwa 7 (10%-ige Auf- 
schlfimmung) und Fujicalin SG (Fuji) mit einem pH-Wert zwischen 6,1-7,2 (5%-ige Auf- 
schlSmmung). Bei Verwendung eines nicht-alkalischen Calciumphosphates als Hilfsstoff 
kann eine pharmazeutische Zusammensetzung erlangt werden, die den erwtinschten pH- Wert 
aufweist Altemativ kann eine Mischung von Caldumphosphaten, einige nut einem pH-Wert 
fiber 7 und einige mit einem pH-Wert unler 7, verwendet werden, urn den erwtinschten pH- 
Wert der Zusammensetzung zu erreicherL 

Anstelle von oder zusStzlich zu den nicht-alkalischen Caldumphosphaten kOnnen andere 
saure TiSger- oder Hilfsstoffe an sich oder um den alkalischen Hilfsstoff auszugleichen ver- 
wendet werden. Ein Beispiel filr einen solchen sauren Hilfsstoff ist das Sprengmittel Explo- 
tab(TM) von Penwest, welches ein vernetztes, gering substituiertes Natriumstarkeglykolat ist 
Des weiteren ktinnen auch den pH-Wert einstellende Mittel benutzt werden, um den 
erwtinschten pH- Wert zu erreichen, Diese Mittel umfassen pharmazeutisch annehmbare Sto- 
len, wie etwa Maleinsaure, Zitronensaure oder Ascorbinsaure (die letzten beiden kOnnsn auch 
als Antioxidantien agieren) und pharmazeutisch annehmbare Basen, wie etwa Calciumoxid 



oder Magnesiumoxid. Sake von schwachen Sfiuren und/oder von schwachen Basen sind auch 
geeignete pH-Regulierer, da sie als Puffer agieren, indem sie den pH-Wert gemfiB der 
chemischen Natur ihrer Komponenten emiedrigen oder erhShen, 

Die pharmazeutischen Zusammensetzungen der vorliegenden Erfindung sind hinsichtlich der 
Form oder des Wegs der Verabreichung nicht iigendwie begrenzt. Orale Darreichungsfonncn 
und audi parenterale Darreichungsfonnen sind einbezogen. Die Zusammensetzung kann in 
Form einer Flttssigkeit, eines Feststoffes oder einer Suspension vorliegen. Vorzugsweise ist 
die pharmazeutische Zusammensetzung eine feste Darreichungsform, wie etwa eine Tablette, 
eine Kapsel oder ein Beutel, die zur oralen Verabreichung vorgesehen sind. 

Bevorzugte feste Darreichungsformen enthalten als hauptsfichlicben Hilfsstoff mikrokristal- 
line Cellulose, ein Calciumphosphat, insbesondere Calciumhydrogenphosphat, oder Kombi- 
nationen dieser. Die Summe an anderen Hilfestoffen, fells vorhanden, betragt im allgemeinen 
weniger als 25 Gew.-%, fiblicherweise weniger als 10 Gew.-% und in einigen Fallen weniger 
als 5 Gew.-% der gesamten pharmazeutischen Zusammensetzung. Andere bevorzugte Hilfs- 
stoffe sind Sprengmittei, wie etwa NatriumstSrkeglykolat und/oder Schmiermittel, wie etwa 
Magnesiumstearat und/oder Talk, 

Beispielsweise zeigt sich fQr eine Amlodipinmaleat und mikrokristalline Cellulose als einzi- 
gen Hilfsstoff umfessende pharmazeutische Zusammensetzung eine gegenttber der Bildung 
von Verunreinigungen gute Stability. 

Die pharmazeutischen Zusammensetzungen der vorliegenden Erfindung konnen mittels im 
Fachgebiet allgemein bekannter Techniken hergestellt werden. Im allgemeinen wild Amlodi- 
pinmaleat mit einem oder mehreren Hilfsstoffen vermischt, urn eine Mischung zu bildea. Das 
Vermischen kann feucht oder trocken durchgeflihrt werden (d.i., indem ein Losungsmittel 
oder ein flussiges Streckmittel wahrend der Verarbeitung verwendet oder nicht verwendet 
wild) und kann das Granulieren, Verwirbeln oder Vermischen von Pulvern umfassen. Ein 
trockenes Verfahren ist jedoch bevorzugt Die Mischung kann, nach wahlweiser Weiterver- 

• •• •••• «• « • • »• •• 9 « 
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aibeitung, zu Tabletten verpreBt oder in Kapseln wie etwa Gelatinekapseln abgeftillt werden. 
Typischerweise ist das zu veimischende Amlodipinmaleat in der Form von Partikeln. Die 
Lagerstabilitat der phaimazeutischen Zusammensetzung der voriiegenden Erfindung wild im 
allgemeinen gesteigert, indem groBere PartikelgroBen verwendet werden. Vorzugsweise ist 
die durchschnittliche PartikelgrflBe des Amlodipinmaleats mindestens 20 \im, ttblicherweise 
mindestens 100 |im und in einigen Ausfiihrungsformen mindestens 300 urn. Falls eine Ein- 
stellung des pH-Werts der Zusammensetzung erforderlich ist, wird er eingestellt, bevor die 
Zusammensetzung zur Endfonn, wie etwa zur Tablette oder zur Kapsel, veraibeitet wird 

Beispielsweise kSnnen erfindungsgemaBe Tabletten mittels einer Feuchtgranulation einer 
Mischung aus Amlodipinmaleat und einem festen Hilfsstoff/Streckmittel wie etwa Calcium- 
phosphat des geeigneten Grades, mit Hilfe eines Granulier-Ltfsungsmittels, wie etwa Wasser 
oder Ethanol, Trocknen des feuchten Granulates, Sieben des Granulates, Vermischen nut 
NatriumstarkegLykolat und Magnesiumstearat und Verpressen der Tablettenmischung zu 
Tabletten bergestellt werden. Die Kontrolle des pH-Werts und/oder das Einsteilen des pH- 
Werts sollte gflnstigerweise durchgefiihrt werden, bevor mit Magnesiumstearat vennischt 
wild. In diesem Beispiel werden sowohl der Granulierschritt^als auch der Mischschritt als 
„Vermischen" betrachtet, da Amlodipinmaleat und ein Hilfsstoff vennischt werden. 

Ein weiteres geeignetes Verfahren umfaBt die direkte Verpressung der Mischung aus Amlo- 
dipinmaleat und dem/mindestens einen Hilfsstoff. Bei diesem Verfahren werden die Inhalts- 
stoffe zusammengemischt, um eine preflbare Mischungszusammensetzung zu bilden, die an- 
schlieBend zu einer Tablette verpreBt wird. Eine Mischung, die Amlodipinmaleat, mikro- 
kristalline Cellulose und/oder Calciumphosphat und gegebenenfalls Natriumstaikeglykolat 
und/oder Magnesiumstearat umfeBt, kann zur Herstellung einer Tablette mittels direkter Ver- 
pressung geeignet sein. Beispielsweise kann eine Amlodipinmaleat, Calciumhydrogenphos- 
phat, mikrokristalline Cellulose und Natriumstarkeglykolat enthaltende Mischung, die einen 
pH-Wert zwischen 5,5 und 7,0 hat, zusammengemischt, emeut mit Magnesiumstearat ge- 
mischt und zu einer stabilen Tablette verpreBt werden. 
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Die Amlodipinmaleat, mikrokristalline Cellulose, Natriumstarkeglykolat und Magnesium- 
stearat, und gegebenenfalls zusatzlich Calciumhydiogenphosphat umfessenden Tabletten der 
vorliegenden Erfindung zeigen nicht das Problem, daB sie an dem Tablettenstempel kleben, 
wie es im Stand der Technik filr andere Amlodipinformulierungen berichtet wird (siehe zuvor 
genanntes Patent EP 244 944). DemgemfiB kann die Zusammensetzung der vorliegenden Er- 
findung in industriellem MaBstab ohne technische Probleme hergestellt werderu 

Die Tabletten kdnnen mit einer geeigneten Beschichtung tiberzogen werden. Beispielsweise 
kann die Beschichtung eine Feuchtigkeitssperre sein, urn die Lagerstabilitat zu unterstittzen 
oder eine Beschichtung ftlr die hinhaltende oder verzogerte Freisetzung sein, wie sie im 
Fachgebietbekanntsind, 

Alternative Darreichungsformen sind Kapseln, sowohl weiche als auch harte Kapseln. Die 
stabilisierte Amlodipinmaleat-Zusammensetzung der Erfindung, wie sie zuvor beschrieben 
worden ist, wird durch bekannte Techniken in Kapseln abgefullt, in Mengen, die die ge- 
wtinschte therapeutische Dosis des Amlodipins umfassen. 

Geeignete Materialien zur Verpackung der pharaiazeutischen Darreichungsformen sind 
Kunststoff- oder Glasbehalter und Blister. Insbesondere aus nicht-permeablen Materialien 
(Polyethylen hoher Dichte oder Aluminium) hergestellte Blister sind vorteilhaft, da sie dazu 
beitragen kfinnen, die Bildungsgeschwindigkeit von Abbau-Verunreinigungen, nSmlich die 
Amlopyridin-Vemnreinigung, wfihrend der Lagerung zu verringern. 

Die phannazeutischen Zusammensetzungen der vorliegenden Erfindung werden, wie zuvor 
schon erwahnt, zur Behandlung oder Vorbeugung von Angina oder Hochdruck verwendet, 
indem eine wirksame Menge der phannazeutischen Zusammensetzung an einen Patienten 
verabreicht wird, der dessen bedarf. Die pharmazeutische Zusammensetzung ist typischer- 
weise eine Einzeldosiseinheit Einzelne Einzeidosis-Zusammensetzungen enthalten im allge- 
meinen zwischen 1 bis 100 mg, tiblicher zwischen 1 bis 25 mg Amlodipinmaleat Bevorzugt 
sind Einzeldosiseinheiten, umfassend Amlodipinmaleat in einem Aquivalent von 1,25, 2,5, 5 
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oder 10 mg an Amlodipin, wie etwa Tabletten oder Kapseln zur oralen Verabreichung. Die 
pharmazeutische Zusammensetzung wird taglich 1 bis 3 mal, voizugsweise I mal tSglich ver- 
abreicht Die obigen Zusammensetzungen k5nnen auch fiir die Verminderung der Symptome 
eines Heizversagens, zur Verbessemng der systolischen links-ventrikuiaren Funktion und zur 
Steigerung der Leistungsfflhigkeit bei Patienten nut ischaemischer LVD und Herzversagen 
ohne Angina verwendet werden. 

Erfindungsgemafle Amlodipinmaleat-Zusammensetzungen kSnnen audi ftir medizinische An 
wendungen in Kombination mit anderen Antihypertensiva und/oder Antianginosa verwendet 
werden, z.B. mit ACE-Hemmem, wie beispielsweise Benazepril Die Kombination kann in 
Form eines einzelnen Kombinationspnlparates, z.B. als eine Amlodipinmaleat und Benaze- 
prilhydrochlorid enthaltende Kapsel, oder durch separate Verabreichung von Arzneimitteln 
enthaltend die obigen Wirkstoffe realisiert werden. 

In Shnlicher Weise kann Amlodipinmaleat auch mit HMG-CoA-Reduktasehemmem, insbe- 
sondere Statinen, wie Lovastin, Simvastatin, Atorvastatin oder dergleichen, kombiniert wer- 
den. 
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Beispiele 



a) Tablettenzusamrnensetzungen umfassend Calciumphosphate verschiedeaer pH- 
Werte 



Chargen-Num- 
mer 


(A) 


(B) 


(C) 


(D) 


(E) 


(F) 


Aquivalent an 
Amlodipin 


2,5 mg 


10 mg 


2,5 mg 


10 mg 


2,5 mg 


10 mg 


Amlodipinmaleat 


3,21 mg 


_12,8mg 


3.21 mg 


12,8 mg 


3,21 mg 


..12,8mg 


Wasserfreies 
Calciumhydro- 
genphosphat 
-DiCAFOS A 
-A-TAB 
- Fuiicalin 


31,5 mg 


126,0 mg 


31,5 mg 


126,0 mg 


31,5 mg 


126,0 mg 


Mikrokristalline 


62,05 mg 


248,1 mg 


62,05 mg 


248,1 mg 


62,05 mg 


248,1 mg 


Natriumst&rke- 
glykfllat 


2,0 mg 


8,0 mg 


2,0 mg 


8,0 mg 


2,0 mg 


8,0 mg 


Magnesiumstea- 
rat 


1,0 mg 


4,0 mg 


1,0 mg 


4,0 mg 


1,0 mg 


4,0 mg 


Gesamt 


99,76 mg 


398,9 mg 


99.76 mg 


398.9 mg 


9?,76 mg 


398,? mg 



Chargen- 
Nummer 


End-pH-Wert 
der20%(m/V) 
Aufschlammung 
derTabletten 


Typdes 
CaHP0 4 


Lieferant 
des 

CaHP0 4 


pH-Wert der 
5%(m/V>Auf- 
schlSmmung 
desCaHPCU 


pH-Wert dcr 20 
%(m/V)-Auf- 
schlamnmng 
desCaHPO* 


(A),(B) 




Di CAFOS A 


Bud^im 


U9 


6,69 


CE),(F) 


S.74. 5.74 


Fuiicalin 


Fvjj 


6.12 


5.62 


(C),(D) 


5,53,5,54 


A-TAB 


Rhone- 
Poulenc 


6,03 


5,25 
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b) Tablettenzusammensetzungen umfassend Amlodipinmaleat verschiedener PartikelgrCflen 



Chargen-NiimTner 


SSL 




\OL 


Aqurvalent an 
Amlodimnbase 


2,5 mg 


10 mg 


2,5 rag 


Amlodipinmaleat, 
zerklejnert 


3,21 mg 


12,8 mg 




Amlodipinmaleat 






3,21 mg 


Wasserfreies Cal- 

ciumhydrogenphos- 

phat(pH$,7) 


31,5 mg 


126,0 mg 


31,5 mg 


Mikrokristalline 
Cellulose 


62,05 mg 


248,1 mg 


62,05 mg 


Natriumstfirkeplvkolat 


2,0 mg 


8,0 mg 


2,Qm,g 


Magneshmisf«afat 


liQmg 


4,0 mg 


ItOmg 


G?samt 


99,76 mg 


398,9 mg 


99,76 mg 



Die PartikelgrflBe der Amlodipinmaleat-Substanz, die zur Herstellung der Chargen A-F ver- 
werdet wurde, wurde mittels Laserdiflraktion gemessen und es wurde gezeigt, daB weniger 
als 90% der Partikel kleiner als 204 und 50% der Partikel kleiner als 80 Jim sind. 



Dieses Amlodipinmaleat wurde auf eine PartikelgrSBe von 10-20 \xm zeikleinert und wurde 
zur Herstellung der Chargen (G) und (H) verwendet. Abwechselnd wurde eine weitere Charge 
von Amlodipinmaleat mit PartikelgrOBen von 90% kleiner als 1 1 jam und 50% kleiner als 6 
jim zur Herstellung der Charge (I) verwendet 

c) Herstellungsverfahren 

Chargen (A) - (F) und (I) warden wie folgt hergestellt: 

Das Amlodipinmaleat wurde durch ein 500 jim-Sieb gesiebt. 
Die anderen Hilfestoffe wurden durch ein 850 jun-Sieb gesiebt 
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Alle Hilfsstoffe auBer Magnesiums tearat wurden in einem Freifallmischer fOr 1 5 
Minuten bei etwa 25 U/min vermischt Der pH-Wert wurde bei einer 20%-igen waBrigen 
AufschlSmmung kontrolliert 

Magnesiumstearat wurde hinzugefiigt und die Pulver-Mischung wurde f&r weitere 5 
Minuten bei etwa25 U/min vermischt 

2,5 mg und/oder 10 mg-Tabletten wurden verpielit, indem eine Korsch EKO-Exzenter- 
presse verwendet wurde. 

Chargen (G) und (H) wurden wie folgthergesteUt: 

Amlodipinmaleat wurde zerkleinert. 

Die anderen Hilfsstoffe wurden durch ein 850 fim-Sieb gesiebt 

Aile Hilfsstoffe aufier Magnesiumstearat wurden in einem Freifallmischer filr 15 
Minuten bei etwa 25 U/min gemischt Der pH-Wert wurde bei einer 20%-igen waBrigen 
AufschlSmmung kontrolliert 

Magnesiumstearat wurde hinzugefiigt und die Pulver-Mischung wurde flir weitere 5 
Minuten bei etwa 25 U/min vermischt. 

2,5 mg/ 1 0 mg-Tabletten wurde auf einer Korsch EKO-Exzenterpresse veipreflt 

Reiqptel 1 TiWrffan nmfti«spnfl nnkrnlrHstallinft rVlhi W 



a) Zusammensetzung 



Ch^rgeq-Nymin?r . . 


<ft 


m 


Aquivalent an Amlodipinbase 


2,5 pg 


lOme 


Amlndipinmaleal 


3.21 me 


12.8 me 


Mikrokristalline Cellulose 


75.55 mg 


302.1 me 


Vorgetrocknete Kartoffel- 
StMrkc 


20,0 mg 


80,0 mg 


Magnesiumstearat 


0,5 me. . _ . 


2.0me 


Talk 


0,5 mg 


2.0 me 


Gesamt 


9?,76 mg 


398,9 m,g 
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Herstellungsverfahren 

Amlodipinmaleat wurde durch ein 500 |im-Sieb gesiebt 

Die anderen Hilfsstoffe wurden durch ein 850 |Am-Sieb gesiebt. 

Alle Hilfsstoffe auBer Magnesiumstearat und Talk wurden in einem Freifellmischer 
fSr 1 5 Minuten bei etwa 25 U/min vennischt. Der pH-Wert wurde bei einer 20%-igen 
wSBrigen Aufechl&mmung konlxolliert 

Magnesiumstearat und Talk wurden hinzugefugt und die Pulver-Mischung wurde filr 
weitere 5 Minuten bei etwa 25 U/min vennischt. 

2,5 mg und 1 0 mg-Tabletten wurden verpieBt, indem eine Korsch EKO-Exzenterpres- 
se verwendet wurde. 

Eigenschaften der Tablettenzusammensetzung: 
pH- Wert der 20% (wA^)-Aufschiammung: - Charge (J) = 5,92 

- Charge (K) - 5>96 



Zusammensetzung 



Chargen-Nummer 




Aquivalent an Amlodipinbase 


10 me 


Amlodipinmaleat 


12.8 mg 


Mannitol 


370,1 mg 


Natriumstaikeelvkolat 


8,0 mg 


Mapn.esi"»«stearat 


6.0 mg 


Talk 


2.0 me 


Gesamt 


398.9 me 



Herstellungsverfahren 

Amlodipinmaleat wurde durch ein 500 )Jjn-Sieb gesiebt. 

Die anderen Hilfsstoffe wurden durch ein 850 (im-Sieb gesiebt 
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Alle Hilfsstoffe auBer Magnesiumstearat und Talk wurden in einem Freifallmischer 
fur 15 Minuten bci etwa 25 U/min vermischt Der pH-Wert wurde bei einer 20%-igea wfiBri- 
gen Aufschiammung kontrolliert. 

Magnesiumstearat und Talk wurden hinzugef&gt und die Pulver-Mischung wurde ftir 
weitere 5 Minuten bei etwa 25 U/min vennischt 

10 mg-Tabletten wurden verpreBt, indem eine Korsch EKO-Exzenterpresse verwendet 

wurde. 

tt»i«pS»l d Amlndipinmfll Ant-Tatileft^ti, Ai* pff-Wsi* prftBer ftN 7 huhftn (Ver- 

g Wti«hfligpil>n 



Zusammensetzung (pH-Wert der 20% w/v-Aufschlammung: 8,68) 



ClwgeA-Nummer _ - _ 


(X) 


Aquivalent an Amlodipinbase 




Amlodipinmaleat 

Wasserfreies Calciumhydrogenphosphat (pH 

sm 


3,21 mg 
31,5 mg 


Magnesiutncreid Ponderosum 


0,5mg 


^fikrokristalline Cellulose 


62.05 ma 


Natriumstarkeglvkolat 


2.0 mg 


Magnesiumstearat 


1.0 mg 


Gesamt 


100.26 me 



HersteUungsverfahren 

Amlodipinmaleat wurde durch ein 500 pjn-Sieb gesiebt. 

Die anderen Hilfsstoffe wurden durch ein 850 Hm-Sieb gesiebt 

Amlodipinmaleat, Magnesiumoxid und etwa 30% der Menge der mikrokristallinen 

Cellulose (MCC) wurden in einem Freifallmischer ftir 10 Minuten bei etwa 25 U/min 

vermischt 

Die restliche Menge an MCC, wasserfreies Calciumhydrogenphosphat und Natrium- 
stSxkeglykolat wurden hinzugefiigt und die Mischung wurde in einem Freifallmischer ftir 15 



» « • • 
i • ♦ 



• » • 

• • • 
t « • • 

• • * 
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Minuten bei etwa 25 U/min vermischt Der pH-Wert wurde bei einer 20%-igen wilBrigen 
Aufschl&nmung kontrolliert 

Magnesiumstearat wurde hinzugefugt und die Pulver-Mischung wurde fur weitere 5 
Minuten bei etwa 25 U/min vermischt 

2,5 mg-Tabletten und proportional grSflere 10 mg-Tabletten wurden verpreBt, indem 
eine Korsch EKO-Exzenterpresse verwendet wurde. 

ifr ;«pi»l * Kt»MitZt*«ttiM*n an AmlndipminalftaNTahlettcn 

Die Stabilitasstudien an den Chargen, die in den Beispielen I -4 hergestellt wurden, wurden 
in einer thennostatierten Rammer, eingestellt auf 40 +/- 2°C und 75 +/- 5% an relativer 
Feuchte, in verschiedenen Verpackungsmaterialien (HDPE-Flaschen, PVC/PVDC/PE-Blister) 
oder in einer offenen Schale durchgefiihrt. Die Bestimmung der wirksamen Substanz und des 
Gehaltes an Verunreinigungen wurde mittels einer HPLC-Methode durchgefiihrt, indem 
Referenzmaterialien des Amlodipinmaleats und der Hauptabbau-Verunreinigungen benutzt 
wurden: 

Amlodipinaspartat (Z#204) 
Amlo-Pyridin (Z#202) 

Abgesehen davon wurden zwei geringfllgigere Verunreinigungen Z#203 und 2#205 
detektiert und identifiziert. 

Der Gehalt an anderen detektierten Verunreinigungen/Abbauproduktem wurde durch 
interne Nonnierung berechnet 

In den folgenden Tabellen ist der Gehalt der wirksamen Substanz in Milligramm 
angegeben, der Gehaft an Verunreinigungen ist in Prozent angegeben. 



• t 

t ■ f *» • 

t ■ * 9 

• • • 
«• • • • 



• • « fl 
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A) Stabilitatsstudien, durchgefthrt bei 40°C / 75% RF, ofifcne Schale (Eiaflufl des pH-Werts) 



t=0 Monate 


LA). . . 


m 


J© 


© - ... 


(C) 


T2J 


Gebalt 
Cmp/tab") 


2,45 


9,85 


2,38 


lO.Ol 


A MA 

2,38 


9,88 


Z#202f%) 


&15 .. 


.045 


0,08 


0,0? 


0.05 


A AO 


Z#203(%> _ 


0.00 


0.03 


0,03 


0,03 


□.03 


D.03 






045 ,. . 


0J3 


0.12 


043 


042 


Z#205(%) .. 


SIM 


0,01 


0,00 


0,00 


0,00 


0,00 


Gesamtun- 
bekanntf%) 


0,31 


0,28 


0,27 


0,28 


0,27 


0,27 


T= 1 Monat 














Gebalt 
Xmg/tab) 


2,48 


9,82 


2,31 


9,55 


2,23 


9,29 


Z#202f%) 


.0,15 


0,15 


0.21 


0,23 


1.27 


1,25 


Z#203(%) 


.9,00 


0.03 


P,04 


0,04 


0,04 


0,04 


2M2Q4(%) 


024 


0,23 


0,41 


U.iU 


U.Z/ 




Z#205f%^ 


0.01 


0,01 


0,03 


0,02 


0,04 


0,03 


Gesamtun- 

helrnnnt f%> 


0,35 


0,31 


0,58 


0,56 


0,83 


0,72 
















3 Mona- 
te 














Gehah 
fmg/tab) 


2,40 


9,69 


2,30 


9,57 


2,16 


84)4 


7#?02(%1 


0.20 


04* 


0.37 


0.39 


1.85 


1,85 


Z#203 n« 


Q.03 


0,03 


0,04 


0.05 


0,04 


0.04 


_Z#204(%) 


0,31 


0.29 


.0,77 


0,63 


0,33 


0,27 


Z#205M 


.0.01 


0,01 


0,05 


0,04 


0,03 


0,02 


Gesamt un- 
bekanntf%> 


0,42 


0,35 


1,11 


1,10 


1,37 


1,10 



« » • • • • • s 

• • • • • * m 
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StabiUtatsstudien, durchgeftihrt in PVC/PE/PVDC-BIistem bei 40°C / 75% RF 



T=0 Monate 


(A) 


m- 




on 


Gehalt 


2.51 


9.99 


2,52 


10.33 


Z#2Q2 


0.11 


OA I 


020 


0.2Q 


Z#203 


0.00 


0.00 


0.00 


0.00 


Z#204 


0.15 


0.14 


0.00 


0.00 


Z#295 


o,oi 


0.01 


0.00 


0.00 


Gesamtunbe- 
kwt 


0,31 


0,31 


0,46 


0,49 


T= 3 Monate 










Qehalt 


2.49 


9,4? 


2.49 


9,99 


Z#202 


0.15 


0.15 


0.07 


0,05 


Z#2Q3 


0.00 


0.00 


0.00 


0,Q3 


Z#204 


0.26 


0.29 


0.46 


0,40 


Z#205 


0.01 


0.01 


0.02 


0.02 


Gesamtunbe- 
kannt 


0,36 


0^4 


0,45 


0,38 


T= 6 Monate 










Gehalt 


2.45 


9.49 


2.45 


9.94 


Z#202 


0.23 


QAl 


0.17 


0.11 


Z#2Q3 „j 


0,04 


0.04 


0,04 


0,04 


Z#204 


0,46 


0,39 


0.64 


Q.54 


Z#205 


0,01 


0.00 




0.02 


Gesamt unbe- 
kgngt 


0,57 


0,54 


0,64 


0,51 



-21- 



Stabilitatsstudien, durchgefilhrt in offener Schale bei 40°C / 75% RF 







an 


Gehalt 


2.49 


10.18 


Z#202 


0.04 


0.04 


Z#203 


0.02 


0.03 


Z#204 


0.19 


0.17 


Z#205 


0.01 


0.01 


fresamt unbekannt 


0.42 


0.36 


t= 1 Monat 






Gehalt 


2,44 


10,14 


zm 


Q.Q8 


0,07 


Z#203 


.0,02 


0,03 


Z#204 


0,34 


0.36 


Z#205 


0.01 


0.01 


Geaamt nnhffcarmt 


0.45 


0.42 








Gehalt 


2,41 


?,72 


Z#202 


0.22 


0.21 


Z#203 


.0,04 


0,04 


Z#204 


0.50 


0.54 


Z#205 


0,03 


0.03 


Gesamt imbekannt 


0,63 


0.56 
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Stabilitatsstudien, durchgefUhrt in HDPE-BehfiJtem bei 40°C / 75% RF 



T=0 Mnnftte 





sat 


(I) 


LOCI 




Gehah 




9,99 


252 


10.33 


10.11 






n 11 

U.I 1 


0 20* 


0 90* 


O 10* 


JunZSJD 


n on 


n no 

.IMS! - .. 


0 00 


0 00 


O 00 






A 1A 




A An* 

ViVir ^ 




ZjftZKJD 


n 01 


n 01 


0 00 


0 00 


O 00 


(tMorni' Tmp\^ 

vjcsamt unoc- 
jtamu 




0 11 


0 46 


0 4Q 


0 40 


I — O ivlUIUHG 














2.52 


9,84 


2,51 


10,26 


9,6? 


f^^V^ . _ , 




0 IS 


041* 


0 37* 


0 45* 


Z#203 


0,00 


0.00 


0,03 


0.00 


0.05 


Z#204 


0.27 


0.23 


0.00* 


0,00* 


0,00* 


Z#205 


0.03 


,0,03 


0,07 


0,05 


0.01 


Gesamt unbe- 
kannt 


0,33 


032 


0,41 


0,49 


0,66 


|T= 6 Monate 












Gehalt 


2.49 


9.83 


2.47 


10.26 




mw 


0.15 


0,15 


0,08 


0,05 




Z#203 


0.00 


0,00 


0,00 


0,03 




2#?04 


0.44 


0,41 


0.44 


0.3.3 . 




Z#?05 . , 


0.02 


0.01 


0,10 


0,08 




Gesamt unbe- 
kaimt 


0,46 


0,44 


0,44 


0,37 





* Werte flir Z#202 und 2#204 zusammen 
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Vergleichsstabilitatsstudien, durchgeftihrt mit der Zusammensetzung mit alkalischem pH- 



Wert (offene Schale, 40°C / 75% RF) 



t=Q Monate 


JQQ 


Gehalt 


2,52 


Z#202 


0,04 


Z#203 


0.03 


2#204 


0.13 


Z#205 


0,00 


Gesatnt u^V ,fS,r,nt 


0,30 


t=lM<m»* 




Gehalt 


2,43 


Z#202 


0,06 


Zf203 ... . 


0.03 


Z#204 


1.73 


Z#2Q5 


0,00 


Gesamt *}«nt 


Q,51 
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StabilMtsstudien, durchgefilhrt bei 40°C / 75% RF, offcne Schale (EinfluB der PartikelgrtBe) 



t = 0Monat 


(A> 




(G1 




m 


Gehalt 
(mg^Tab) 


2,45 


9,85 


2,38 


10,12 


2,54 


Z*20?(%> 


0,15 


0.15 


0.05 


0.05 


0.10 


ZOT (%) 


0.00 


0.03 


0.O0 


0.01 


0.04 


Z#204f%> 


0.16 


0,15 


0.03 


0.03 


0.01 


Z#205{%) 


0.01 


0.01 


0.00 


0.00 


0.02 


Gesamt unbe- 
kanntf 0 /© - ) 


0,31 


0,28 


0,17 


0,11 


026 


t=1MBMt 


Gehalt 
(rag/Tab) 


2,48 


9,82 


229 


9,88 




Z#202( 9 / 9 ) 


0,15 


003 


0,17 


0,14 




Z#203 


0.00 


0.03 


0,01 


0,01 




Z#204f°/tt 


024 


0.23 


0,52 


0,43 




Z#205 (%\ 


0.01 


0,0* 


0.02 


0.02 




Gesamt unbe- 
kaimtfttt 


035 


0,31 


022 


0,19 




t m 1 Mnnate 


Gehalt 
(rag/Tab) 


2,46 


9,87 


222 


9,64 


2,35 


Z#202 ( %\ 


0.17 


0.16 


028 


025 


034 


Z#203 (%\ 


0,00 


0.00 


0.01 


0,01 


0.03 


Z#204f%1 


0.2$ 


0.28 


1,02 


1,01 


0.41 


Z#205 


0.01 


0.01 


0.03 


0.03 


0.04 


Gesamt unbe- 
kannt(%1 


0,47 


0,43 


0,63 


0,52 


0,60 


t = * Mnnate 


Gehalt 
(Uig/Tab) 


2,40 


9,69 


224 


9,36 


236 


Z#202(%) 


020 


0,18 


0,13 


0,16 


0,39 


^203 f%) 


0,03 


0,03 


0.01 


0.01 


0,11 


Z#,204(%) 


0,31 


029 


126 


1,34 


0,53 


Z#205(%> 


0.01 


0,01 


0.05 


0.04 


0.04 


Gesamt unbe- 
kanntf%^ 


0,42 


0,35 


0,90 


0,74 


0,64 



FQr einen Vergleich der Stabilitat wird die Zunahme an Gesamt-Verunreinigungen, identifi- 
ziert und nicht identifiziert, bezQglich des Wertes bei t=0 Monaten betrachtet: 



-25- 



Zunahme an Gesamt-Verun- 
reinieuneen in % 


(A) 


(B) 


(G) 


(H) 


0) 


Nach 3 Monaten bei 40°C / 
75% RF 


+ 0,33 


+ 0,24 


+ 1,82 


+ 1,43 





Stabilitatsstudien, durcbgeftlhrt in Origiiialblistern bei 40°C / 75% RF 





Norvasc® S mg Charge 81040100 (DE) 


Norvasc® 10 mg Charge 901-05941 (NL) 


tsflMMiate 


Gehah 




5,19 




?,99 


7S20? 




0,04 




0,02. 


Z#203 




0.01 




0,00 


Z#204 




0.00 




0.00 


Z#2Q5 




0.00 




0,00 


Gesamt unbekannt 




0.12 




0.12 


t = 3 Monate 


Gehalt 




5,U. 




9.70 


Z#202 




0,16 




0.17. 


Z#2P3 




Q,03 




0,00 


Z02O4 




0.00 




0.00 


Z#205 




0.00 




0.00 


Gesamt unbekannt 




0.38 




0.62 


t = 6 Monate 


Gehalt 




4.97 




9.58 






0.28 




0.27 


z*203 




0,00 




0.00 


Z#2Q4 




0.00 




0,00 


Z#2Q5 




0,00 




0.00 


Gesamt unbekannt 




0,4? 




0,7? 
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Stabilitatsstudien, durchgefilhrt in offener Schale bei 40°C / 75% RF 







Norvasc® 2,5 mg Chargen- 
Nummer 80PM5A fUSl 


Norvasc® lOmgChar- 
..erv-Nnmmer N-09 rESl 


t = 0 Monate 


Gehalt 


2.44 


9.91 


Z#202 


0.08 


0.82 


2#203 


0.00 


0.00 _ _ 


7J204 


0.00 


AA 

OtOQ 


Z#205 


0.00 


0,00 .. _ 


Gesamt unbeWannt 


0,02 


0.34 


t=JMonat 


Gehalt 


2,44 


8,90 




Z#202 


0,18 


2.17 


7#203 


0,04 


0,19 


2M2M 


u.uu 


M,,*U . .. _ - 


2*205 


0.00 


0.00 


Gesarat unbekannt 


P,1P 




l = 2Monate 


Gehalt 


2,39 


7.?8 




Z#202 


0,27 


3.24 


Z#203 


0,0p 


o.oo 


.^204 


0,00 


0.00 


7J205 


0.00 


0,00 


Gesamt unbekannt 


0,33 


2.51 


t = 3 Monate . . . 


Gehalt 


2,34 


7,68 




.2*203 


0,37 


3,98 


Z#203 


0.00 


0,00 


7J204 


0,00 


0,00 


Z#2Q5 


0.00 


0,03 


Gesamt unbekannt 


0,27 


2,76 
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Beispiri 6 Amlndipinmnlftnt-Kapscln 



Zusammensetzungen 



Chargen-Nuipmer 


fCA),fCB) 


AqWYalent an Aralodipin 


5.0 me 


Amlndipjnmaleat 


6.42 me 


Mikrokristalline Cellulose 


72,6 mg 


Vorgetrocknete KartofTel-Stflrke 


20.0 me 


Magnesiumstearat 


0,5 mg 


Gesamt 


99.52 me 



Chareen-Nummer 


(CC) 


sm 


Aquivalent an Amlodipin 


5,0 mg 


5,0 mg 


Amoldipitir^efrt 


$,42 mg 


6,42 mg 


Wasserfreies CalciumhvdroeeiiDhosDhat 


31,5 mg 


31,5 mg 


Maenesiumoxid 




1.5 mg 


Mikrokristallme Cellulose 


62,0 mg 


62,0 mg 


N^wmstarkeglYkolat 


2,0 me 


2,0 mg 


Maenesiumstearat 


l.Qm.g 


1,0 mg 


Gesamt 


1 02,92 mg 


104.43 mg 



pH-Wert der Kapseln bei t=0 



Chargen-Nr. 


Gehalt 


Typ von wasserfreiem 
CalciumhvdroEenchosDhat 


pH-Wert der 20% (m/V>Auf- 
schlfimmung des Kapseljnlialts 


<CC) 


5,0 mg 


DiCAFOSA 


6,|0 


fCX) 


jj.O.mg ... 


DiCAFOSA 


9,59 



Charge (CA) wurde wie folgt hergestellt: 

Das Amlodipinmaleat wurde durch ein 500 ^m-Sieb gesiebt. 

Die anderen HilfsstofFe wurden durch ein 8S0 iim-Sieb gesiebt 

AUe Hilfsstoffe auBer Magnesiumstearat wurden in einem FreifeUmischer fiir 1 5 

Minuten bei etwa 25 U/min vermischt Der pH-Wert wurde bei einer 20%-igen wSBrigen 

AufschlSmmung kontrolliert. 
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Magnesiumstearat wurde hinzugefftgt und die Pulver-Mischung wurde fiir weitere 5 
Minuten bei etwa 25 U/min vermischt 

Gelatinekap&eHn wurden mit dieser Pulver-Mischung beftlllt 

Charge (CB) wurde wie folgt hergesteUt: 

Das Amlodipinmaleat wurde dutch ein 500 |xm-Sieb gesiebt. 

Die andcren HilfsstofFe wurden durch cin 850 ^un-Sieb gesiebt 

Alle HilfsstofFe auBer Magnesiumstearat wurden in einem Freifallmischer fiir 15 
Minuten bei etwa 25 U/min vermischt. Der pH-Wert wurde bei einer 20%-igen wfifirigen 
Aufschlammung kontrolliert 

Magnesiumstearat wurde hinzugefligt und die Pulver-Mischung wurde fiir weitere 5 
Minuten bei etwa 25 U/min vermischt 

iZPA/C-Kapseln wurden mit dieser Pulver-Mischung befitilt 

Charge (CC) wurde wie folgt hergesteUt: 

Das Amlodipinmaleat wurde durch ein 500 |im-Sieb gesiebt 

Die anderen HilfsstofFe wurden durch ein 850 jun-Sieb gesiebt 

Alle HilfsstofFe auBer Magnesiumstearat wurden in einem Freifallmischer fiir 1 5 

Minuten bei etwa 25 U/min vermischt Der pH-Wert wurde bei einer 20%-igen waBrigen 

Aufschlammung kontrolliert 

Magnesiumstearat wurde hinzugefiigt und die Pulver-Mischung wurde fiir weitere 5 

Minuten bei etwa 25 U/min vermischt 

Ge/ofmekapsefa wurden mit dieser Pulver-Mischung befiHk. 

Charge (CX) wurde wie folgt hergesteUt: 

Das Amlodipinmaleat wurde durch ein 500 |im-Sieb gesiebt 
Die anderen HilfsstofFe wurden durch ein 850 |am-Sieb gesiebt. 
Amlodipinmaleat, Magnesiumoxid und etwa 30% der Menge an mikrokristalliner 

Cellulose (MCC) wurden in einem Freifallmischer fiir 1 0 Minuten bei etwa 25 U/min 

vermischt 
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Die restliche Menge an MCC, wasserfreies Calciumhydrogenphosphat und Natrium- 
stSrkeglykolat wurden hinzugefilgt und die Mischung wurde in einem Freifallmischer fllr 15 
Minuten bei etwa 25 U/min vennischt Der pH-Wert wurde bei emer 20%-igen wfifirigen 
Aufschlammung kontrollicrt 

Magnesiumstearat wurde hinzugefQgt und die Pulver-Mischung wurde ftkr weitere 5 
Minuten bei etwa 25 U/min vennischt 

Ge/ofwekapseln wurde mit dieser Pulver-Mischung befilllt, indem eine automatische 
Kapsel-FOllmaschine verwendet wurde. 

Die Stabilitfitsstudien an Chargen, die in Beispiel 6 hergestellt wurden, wurden grundsatzlich 
wie in Beispiel 5 beschrieben durchgefQfart. 



Stabilitatsstudien, durchgefilhrt in PVC/PE/PVDC-BIistem bei 40°C / 75% RF 



t=0 Monate 


(CA) 




Gehalt 


5,13 


4,?8 


Z#202 


0,04 


0,04 


Z#203 


0,03 


0,03 


Z#204 


0,12 


0J2, 


Z#2Q5 , 


0.00 


0,00 


Gesamt unhfikannt 


0.32 


0.31 


P=3 Monate . 




Gehalt 


4.82 


4,7$ 


Z#202 


0.08 


0.06 


Z#203 


0.02 


0.02 


£#204 . - . 


0,15 


0J4 


7#205 


0.01 


0.00 


Gesamt unbekannt 


0.39 


0.38 


t=*$ Mona(e 






,4,67 


4,81 




0.14 


0,10 


Z#203 


0,04 


Q.Q2 


Z#204 


0.23 


0.18 


Z#205. 


0,02 


0,01 


Gesamt unbekannt 


0,45 


0,42 
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Zwei Ein-Monats-Stabilitatsstudien, durctagefuhrt in offener Schale 



t=0Monate 


ICQ 


<cx> 


Gehalt 


4.91 


4.72 


Z#202 


0.04 


0,04 


Z#203 


0.03 


0,04 


Z#204 


0.12 


Q,i3 


Z#205 


0,00 


0.00 


Gesamt unbekannt 


0.28 


0.29 


T=l Monat bei 25°C/60% RF 








4.85 


4.70 




0.05 


0,05 


Z#203 


0,04 


0.04 


Z#204 


0.13 


0.J4 


Z#205 


0,00 


0.00 


Gesamt unbekannt 


0,28 


0,2* 


T=l Monat bei 40*G75% RF 






Gehalt 


4,76 


4,16 


Z#202 


0.0$ 


0,08 


Z#203 


0,04 


0,03 


Z#204 


0.15 


11,36 


Z#205 


0.00 


0.00 


Gesamt unbekannt 


0,2? 


0.62 
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StabiUtatsstudien, durchgefiihrt in HDPE-Behaltem 







(CBS 


Gehalt 




5.01 


, 


ft 05 

-yi UJ ■ 


0.04 


4#4VJ 


ft A3 


003 


IMIW 


ft 1*> 

Up**,, 


0 11 


4*&v? — 


ft ftft 

, y»W — 


000 


uesatru unDeKarvnj 


ft 31 

■V.*? 3 A 


0.30 


1917 






Gehalt 


5,07 


4,77 


Z#202 


0.04 


0.04 


Z#203 


0,03 


0,04 


2#2Q4 


0,12 


0,12 


Z#205 


0.00 


0.00 


Gesamt unbekannt 


0.30 


0,32 


T=3 Monate bei 40°Cy75% 
RF 






Gehalt 


5,0* 


4,65 


Z#202 


0,05 


0,05 


2#203 


0,03 


0.04 


Z#204 


0,12 


0,13 


Z#205 


o,oo 


0,00 


Gesamt unbekannt 


0.29 


0.32 


Stabilitfitsstudien an kommeiziell erhaftlichen Amlor® (AmlodipinbesyIat>Kapseln 
Stabilitatsstudien durchgefiihrt im Originalblister 


Amlor 5 mg Kapseln 
Charge 9037002 


t=0 Monate 


t=3 Monate 40*075% RF 


Gehalt 


4,59 . _ 


4,44 




0.01 


0,20 . . 


znw 


0.00 


0,00 


2*204 


o.oo 


o,oo 


£#203 


0,00 


0.OO 


Gesamt unbekannt 


0.06 


0,37 , 
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Rrlmtawspritehe 

1 . Pharaiazeutiscbe Zusammensetzung, umfassend cine wirksame Mengc an 
Amlodipinmaleat und mindestens einen pbarmazeutisch annehmbaren Hilfsstoff, wobei die 
Zusammensetzung einen pH-Wert inneihalb eines Bereich von 5,5-7,0 hat 

2. Zusammensetzung gemfiB Anspruch I, wobei die Zusammensetzung einen pH-Wert 
von etwa 6,0-7,0 hat. 

3. Zusammensetzung gemaB Anspruch 1 oder 2, wobei die Zusammensetzung in 
fester Form vorliegt 

4. Zusammensetzung gem&B einem der vorherigen AnsprQche, wobei der Hilf sstoff 
Calciumphosphat oder mikrokristalline Cellulose ist 

5. Zusammensetzung gemSB Anspruch 4, wobei die Zusammensetzung Calcium- 
phosphat und mikrokristalline Cellulose umfaBt 

6. Zusammensetzung gemfiB Anspruch 4, wobei der Hilfsstoff Calciumhydrogen- 
phosphat ist 

7. Zusammensetzung gemfiB Anspruch 4, wobei der Hilfsstoff mikrokristalline 
Cellulose ist 

8. Zusammensetzung gemSB einem der vorstehenden Anspriiche, des weiteren ein 
sanies pH-Einstellmittel umfassend. 

9. Zusammensetzung gem&B einem der vorstehenden Anspriiche, wobei die Zusam- 
mensetzung di Form einer Tablette hat 
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1 0. Zusammensetzung gemSB Anspruch 9, wobei die Tablette des weiteren eine 
AuBenfeuchtigkeits- und/oder Lichtsperrschicht umfeBt 

1 1 . Zusammensetzung gemafi einem der vorstehenden AnsprQchel -8, wobei die 
Zusammensetzung die Form von einer Kapscl hat 

12. Zusammensetzung gem&fi einem der vorstehenden AnsprOche, wobei die Menge 
an Amlodipinmaleat 1,0 bis 25 mg an freier Amlodipinbase entspricht. 

13. Zusammensetzung gemSB Anspruch 12, wobei die Menge an Amlodipinmaleat 
1,25,2,5 ,5 oder 10 mg an freier Amlodipinbase entspricht 

14. Zusammensetzung gemfifl einem der vorstehenden AnsprOche, herstellbar durch 
ein Verfahren, bei dem Amlodipinmaleat und mindestens ein pharmazeutisch annehmbarer 
Hilfcstoffzu einer Mischung vermischt werden, die einen pH-Wert innerhalb eines Bereiches 
von 5,5 bis 7 hat 

15. Zusammensetzung gemafi Anspruch 14, wobei die Mischung zu einer Tablette 
verpreBt wird. 

1 6. Zusammensetzung gem&ft Anspruch 1 4, wobei die Mischung in eine Kapsel 
abgefOUt wird. 

17. Zusammensetzung gemafi Anspruch 14, wobei das Vermischen mittels 
Feuchtgranulation durchgeftthrt wird. 

1 8. Zusammensetzung gemfifi Anspruch 1 4, wobei das Vermischen mittels eines 
trockenen Verfahrens durchgefOhrt wird. 
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19. Zusammensetzung gemSfl Anspruch 18, wobei das Amlodipinmaleat in Form 
fester Partikel vermischt wird, wobei diese Partikel eine durchschnittliche GrSlie von 
mindestens 100 \xm haben. 

20. Zusammensetzung gemafl Anspruch 19, wobei die durchschnittliche PartikelgrdBe 
des Amlodipinmaleats mindestens 20 betr&gt. 
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METHOD FOR TREATING CONGESTIVE HEART 
FAILURE 

CROSS-REFERENCE TO RELATED 5 
APPLICATIONS 

This application is a continuation application of co- 
pending application Sex. No. 07/63Q.&3S, filed Jan. 14, 
1991, now sbanrionrri. 10 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

This invention relates to the antihypertensive agent ^ 
amlodipine and its phannaceutic&Ily acceptable acid 
addition salts and their use in treating congestive heart . 
Mure. 

1 Description of the Prior Ait 

Congestive heart failure, regardless of its etiology, is 20 
characterized by a weakness of the myocardial tissue of 
the left and/or right ventricles of the heart to pump and 
circulate blood into systemic and/or pulmonary circula- 
tions. It is accompanied by circulatory and neurohu- ^ 
moral changes which result in failure to deliver suffi- 
cient blood and oxygen supply to peripheral tissues and 
vital organs. If left untreated the health of a patient with 
congestive heart failure could deteriorate to the point 
where the disease would be fatal. 

WhQe there are several therapies available for the 
treatment of congestive heart faQure, die moat widely 
used is digitalis. Its use is limited because of its slow 
onset of action and die small difference between the 
maximum therapeutic and minimum toxic dose levels. 

SUMMARY OF THE INVENTION 

A therapy has now been found for treating conges- 
tive heart failure in a human subject having such condi- 
tion which comprises orally or parenteraDy administer- 
ing to said human subject a congestive heart failure 
treating amount of amlodipine and the phannaceuti- 
caHy acceptable acid addition salts thereof. It b pre- 45 
ferred that the daily dosage be given in unit dosage form 
of 10 mg once a day orally. 

While amlodipine belongs to a fasaly 0/ calcium 
blockers useful as antihypertensive and in the 
treatment of ischemic heart disease such agents are ^ 
considered ineffective in treating congestive heart dis- 
ease and may be deleterious if ni*i» r » d to a patient 
in heart failure. Consequ e ntly, the discovery that am- 
lodipine is useful in treating congestive heart failure is 35 
unexpected. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As previously mentioned, the antihypertensive com- 60 
pound of the present method invention h known in the 
art Amlodipine, 3-ethyl-5-methyl 2-(2-aminoethoxyme- 
thyIH-(2-chlorophcnyl)-l ,4-dihydro-6-med)ylpyridme- 
3,5^carboxyIate, and its phannaceuti cally acceptable ^ 
acid addition salts are claimed and their preparation 
described in U.S. Pat. Nos.4,572,909 and 4,879,303. The 
chemical structure of amlodipine is as follows: 




p Although the generic name of amlodxpme represents 
the free base, the present method invention is meant to 
embrace phann&ceutically acceptable acid addition 
salts, such as hydrochloride, hydrobromide, hydroio- 
dide, nitrate, sulfate, bisulfate, phosphate, acid phos- 
phate, acetate, lactate, citrate, add citrate, tartrate, 
hi tartrate, s ucc i na te, rnaleate, gluconate, methancsul- 
fate, ethanesulfate, benzenesulfonate and p-totaenesul- 
fonaie salts. 

In the treatment of congestive heart failure it is gener- 
ally preferred to administer amlodipine or its pharxna- 
ceutically acceptable acid addition salts orally once a 
day. In using amlodipine or one of its pharmaccuticaUy 
acceptable acid addition salts in congestive heart fail- 
ure, a dosage level of 5 mg to 20 xng per day fa therapeu- 
tically effective, and a preferred dose is 10 mg per day. 

It is to be appreciated that still other variations may 
also occur in this respect, depending upon the individ- 
ual response to said medicament, as well as on the par- 
ticular type of pharmaccutica] formulation chosen and 
the time period and interval at which such administra- 
tion is carried out In some instances, dosage levels 
below the lower Emit of the aibiesaid range may be 
35 more than adequate, while in other cases still larger 
dosages may be employed without causing any harmful 
or deleterious side effects to occur provided that such 
higher dose levels are first divided into several smaller 
doses that are to be administered throughout the day. 
Amlodipine can be given alone or in combination with 
digitalis, thiazide diuretics, other diuretics, ACE inhibi- 
tors, etc. 

For purposes of oral administration, tablets contain- 
ing various exctpientt such aa sodium citrate, calcium 
carbonate and dicalcmra phosphate may be employed 
along with various dhintegrants such as starch and 
preferably potato or tapioca starch; alghric add and 
certain complex sfficate s, tog ether with binding agents 
such as pdyvuiylpyrrolidine, . sucrose, gelatin and aca- 
cia. Additionally, l ul i ririn ' ri g agents such as magnesium 
stearate, sodium lauryi sulfate and talc are often very 
useful for abiding purposes. SoHd compositions of s 
similar type msy also be employed as fillers in soft elas- 
tic and hard-filled gelatin capsules; preferred «™t~i»i« 
in this connection also include lactose or milk sugar as 
weQ as high molecular weight polyethylene glycols. 
When aqueous suspension and/or elixin are desired for 
oral administration, the essential active ingredient may 
be combined with various sweetening or flavoring 
agents, col ring matter or dyes and, if so desired, emul- 
sifying and/or suspending agents, together with such 
diluents as water, ethanol, propylene glycol, glycerin 
and various like combinations thereof. 

Although the preferred mode of administration of 
amlodipine or one of its pharmaceutical^ acceptable 
acid addition s&hs is oral, they may be administered 
parenteraPy as well. 
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For purposes of parenteral administration, solutions 
of amlodipine in sesame or peanut oQ or in aqueous-pro- 
pylene glycol may be employed, as well as sterile aque- 
ous solutions of the corresponding water-soluble acid 
addition salts previously enumerated. Such aqueous 
solutions should be suitably buffered if necessary and 
the liquid diluent rendered isotonic with sufficient saline 
or glucose. These particular aqueous solutions are espe- 
cially suitable for intravenous, intramuscular and subcu- 
taneous injection purposes. In this connection, the ster- 
ile aqueous media employed are readily o b ta in ed by 
standard ir*™T "* weU known to those skilled in the 
an. For instance, distilled water is ordinarily used as the 
liquid diluent and the final preparation is passed 
through a suitable bacterial filter, such as a smtered- 
g}*«« filter or a diatoxnaceous-eartb or irnglaTe d porce* 
lain filter. Pi ef erred filters of this type include the 
Berkefeld, the Chamberland and the asbestos disc-metal 
Seitz fflter, wherein the fluid is sucked through the filter 
candle into a sterile container with the aid of a suction 20 
pomp. The necessary steps should be taken throughout 
the preparation of these injectable solutions to ensure 
that the final products are obtained in a sterile Condi- 
tion. 

The following examples are provided solely for the 2S 
purpose of illustration and are not to be construed as 
1 limitations of this invention, many variations of which 
are possible without departing from the spirit or scope 
thereof. The clinical studies which comprise the follow- 
ing example were conducted with amlodipine benzene- 30 
sulfonate. 

EXAMPLE 

L Purpose of Study 

The purpose of the study was to evaluate the efficacy 33 
of fixed doses amlodipine tablets (10 mg/day) compared 
with placebo in the chronic treatment (8 wks) of pa* 
dents with significantly compromised left ventricular 
function. 

40 

EL Trial Design 

Tim was a randomized, parallel, double-blind, place- 
bo-controlled study of amlodipine in outpatients with 
NYHA functional class EM-HI chronic heart failure. 
The duration of this study was 10 weeks; a 2 week 45 
smglc-blmd placebo phase was followed by an ft week 
double-blind phase during which patients received ei- 
ther placebo or y™ 1 ™^" 1 * The study consisted of 
three phases? 

(1) stabilization and screening phase. SO 

(2) single-blind phase. 

(3) double^blind phase. 
Stabilization and Screening Phase 

Prior to entry into the study, the patient had to meet 
the following criteria: 53 

1) patient body weight had to be stable (±4 pounds) 
for at least two weeks; 

2) in patients on ACE inhibitors, therapeutic regimen 
had to be constant Cor 12 weeks; 

3) therapeutic regimens with digitalis and diuretics 60 
had to be constant for at least four weeks; 

4) therapy which was specifically listed in exclusion 
criteria had to be discontinued for at least two weeks. 

Upon meeting these criteria, patients underwent base- 
line screening which included clinical evaluation, one 65 
treadmill exercise test, a chest X-ray, laboratory safety 
tests, and determination of left ventricular ejection frac- 
tion. In several centers, patients had radionuclide angio- 



graphic studies using the multiple gated equfflbrium 
cardiac blood-pool imaging technique (at rest and op- 
tionally on exercise). The use of two rirmmifmal and 
Doppler echocardiography was optional. Once the 
screening visit was completed, patients entered the 
single-blind phase of study. 
Single-blind Outpatient Phase 

During the single-blind outpatient phase, all patients 
had to complete 2 consecutive treadmill -tests with total 
exercise time within 15% of one another. One addi- 
tional exercise test was allowed if the duration of the 
two previous tests were not within 15%. However, in 
order to qualify for continuation in this study, exercise 
tests took place within the tunc period of 14-28 days 
(aingle-blmd placebo phase). After the last exercise test 
was completed, 24-hour Holler BOG momtoring was 
performed on those patients who qualified for random- 
ization. 

Double-blind Outpatient Phase 
Alter the single-blind phase, patients who qualified 
were randomized into the double-blind outpatient phase 
(8 week duration). Patients were allocated to treatments 
by means of computer generated randomized lists. The 
assignment was stratified by the presence or absence of 
ACE inhibitor therapy. Drug was provided for the two 
groups identified as "ACE Inhibitors'*; and "No ACE 
Inhibitors,^ respectively. 

The patients were evaluated at the end of study 
weeks 4, 6, 8 and 10 (2, 4, 6, and 8 weeks of double-blind 
treatment). At each clinic visit, a sitting blood pressure, 
pulse rate, and body weight was determined. A 124ead 
ECG , treadmill exercise test, and a 24 hour Holter ECO 
monitoring was performed at the end of study weeks 6 
and 10. Radionuclide angiography, two dimensional, 
and Doppler echocardiography (these two tests were 
optional and were done in selected centers), and chest 
X-ray were performed at the end of week 10. 
Additional Optional Parameters 
At the end of weeks 2 and 10 of the study, 50 ml of 
blood was collected for optional determination of csxdi- 
orcnal hormones. Determination of gated radionuclide 
ventriculography at rest and during exercises was done 
at screening and at the end of week 10. 



HI Subject Selection Criteria 
A. Inclusion in Study 

1. Age 21-S0 years. 

2. Males, or non-pregnant, non-1 actating or poatm en - 
opsBsal females, 

3 Outpatients, 

4 Medical history and physical eiammation before 
mdusion m the study. 

3. Written informed consent from the patient to par- 
ticipate in the study. 

6. Diagnostic criteria, each of the following: 

a) r1r"*~*i diagnosis of congestive heart failure. 

b) objective evidence of CHF, present for at least 6 
weeks detected by: left ventricular ejection frac- 
tion of 0.40 or less at rest (as measured by radio- 
nuclide angiography or contrast ventriculogra- 
phy) and, 

c) New York Heart Association functional class 
HM to m. 

7. Etiology f heart failure to be: 

a) Ischemic heart disease, 

b) Myocardial disease of known or unknown cause. 
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8. All patients to be in stable clinical condition and exercise time, patients also have to satisfy the "repro- 
could receive concomitant therapy with furoae- doable" criterion fox their exercise test That is, the two 
mide and a digitalis preparation, ACE inhibitors consecutive treadmill tests have to be within 120 to 900 
and/or vasodilators such as intermittent therapy seconds and within 15% f one another. 

with sublingual nitroglycerine. However, ACE 5 2) Intent to Treat Analysts: AD patients who had 
inhibitor dosages must have been constant for at efficacy measurements coDected dining the double- 
least 12 weeks. Sublingual nitroglycerin p-tjl was blind treatment period were included for tha analysis. 
*Howed for angina attack relief. The comparison between treatment groups for the 

9. Patients must be capable of undertaking a treadmill above mentioned parameters were based on the difTer- 
cxcraie test using die modified Naughton protocol 10 ^ „ ^ log (b^ c ) ^ L e. f the log change is 
and have a duration of at least 2 mmutes but kss defined as: 



than 16 1 

IV. Clinical Observation and Laboratory c-*x*kar T*0-J*Utetfi* r«) 

15 which can also be exp r ess ed as 

A- Efficacy 

Effect of amlodipine treatment on efficacy parame- c-UiFfal/B<mBH*l 
ten was evaluated as follows: 
I. Symptom Rating: At each visit patients received a That is, c is the log-ratio of the parameter between 
detailed cardiopulmonary assessment of symptoms 20 the final and baseline visits. 

(dyspnea, fatigue, orthopnea, paroxysmal noctur- The mean percentage change between the final and 
nal and clinical dyspnea and edemi) signs baseline visit can be obtained through anti-log transfor- 

hmg congestion and ankle and pedal edema graded mation as: 
on a 4 point scale in absolute terms. 
Z Patient Self-Assessment (Quality of Life Question- % <*n**-tatfc)- 1]-100 

naire): At each review visit, patients completed the 
self-assessment analysis of symptoms questionnaire where 
(graded on a M thennometer scale** and exercise 

capabilities duration of a fixed pattern of activity) r - m * a " l^-^^II 
recorded at screening, at the end of single-blind 30 , ^ 

period, after 4 weeks of double-blind therapy and rhc ltatotlC113 ********* of between treatment 
at the end of double-blind therapy. group difference m changes from baseline to final visit 

3. Global Evaluation: The investigator HH^jnH a for the total exercise time, LVEF, rorepmcphrine, 
global graded estimate of the patient's cpMftfcm at body weight and ECG parameter* were performed by a 
each review visit and at the end of the double-blind 35 three-way analysis of variance (ANOVA): 
therapy. 

. 4. The following parameters were measured at base- C*mw*+n+Q+*+*1*+ w 

line, at the end of 2 weeks smg>-bfind therapy, 
after 4 weeks of double-blind therapy, and at the where: 

end of 8 weeks of double-blind therapy. 40 Change^ b the change for the Ith patient with the 

a) 24-hour Holter monitoring^ im treatment and the kth background ACE inhibitor at 

b) Standard 124ead ECG immediately prior to center j 

each exercise test; M is the overall mean 

c) Exercise tolerance (duration) as measured by T/ is the ith treatment group, i== l(atnlodipine), 
treadmill exercise testing using the ™™Kfirri 43 %uacebo) 

• Naughton protocol Optional measurement of C/ is the fixed center effect j—1 to 14 
oxygen consumption at peak ^* fr"r» was B* b the backgrou nd A CE inhibitor therapy, 

mdnded. k-(ACE, 2(No ACE) 

d) Is selected centers, resting radionuclide imaging B*T<*is the treatment and background ACE minbhor 
left ventricular ejection fraction was performed 50 therapy interaction term 

at screening and at the end of the double-blind E$w represents the random error and E is normally 
phase (10th week of study). There was an op- distributed N(0>d). 

tional determination of two-dimentional The statistical asseasmeats of between treatment 
echocardiography and Doppler echocardiogram group difference in changes from baseline to final visit 
phy and measurement of cardiorenal hormones 33 for each background therapy groups were performed 
in selected centers. by a two-way analysis of variance (ANOVA): 

V. Statistical Methodology Cfca^t$*«Jf+7>+Q+£f» 
Baseline for total exercise time was defined as the 

mean recorded time (in sees) of the last 2 exercise tests 60 w ° ere: 

during the single-blind placebo phase. The baseline Change^ is the change for the kth patient with ith 

LVEF was at the screening visit Baseline for ECG, treatment at center j 

body weight and norepinephrine was at week 2. M is me overall mean 

The statistical analyses for efficacy parameters were T/ fa the ith treatment group, i— l(amlodipmeX 

carried out on two subsets of patients corresponding to 63 2(placebo) 

two definitions of study "end"; C/is the fixed center effect, jo 1 to 14 

1) Final-baseline Analysis: All patients who com- ^ represents the random error and E is normally 

pitted the study are included in this subset For the total distributed N(0,d). 
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' Treatment effect* were based on the ANOVA model exercise tests were to be conducted at 

.^SSntarf Squares to derive F-^tistics and day, 0.5-4 hour* after dosing and at lc "2tounato* 

S sRm Bd-tl (LSE). A 95% confidence bght meal. Tcrmimrion of the - J 

brterUl was derived from the LSE which had a t-distri- on dyspnea and/or faugue (not chest I 

tation with degrees of freedom equal to those of the 5 mcnt depression) Eaermse ^ ^~J^ f 

error Sums of Squares of the ANOVA model. Two- times prior to randomization and after 4 and 8 week* « . 

taDed tests were performed on all parameters. double-blind treatment. . 

To compere the average effect between amlodipine After 8 weeks of therapy, there was a greater increase 

and the effect of placebo, a Least Square Estimate m exercise time in the amlodipine group than mtne 

(LSE) based on the above above three-way ANOVA 10 placebo group. This increase was tutisricaDy ngnificart 

model was used. The LSE for this difference was ob- B bom evaluable patient analysis (p— O02) and mteat to 

ttined by the ESTIMATE option in SAS GLM proce- ^ analysis (p=0.019). In the amtodipine mtent-to- 

jhjre. treat group, the increase in exercise time was 74 seconds 

The SAS procedure FREQ with the RANK option (14.5%) u compared to 17 seconds (3.0%) in the pa- 

was wed to perform a Cochxan-Mantd-Hanszel test for 15 g^g^ 

the investigator's global evaluation, and endpomt to lafat above analysis of exercise time, a comparison 

b wtir change m NYHA class, dyspnea, nocturnal ^ on the mean exercise time of two basefine 

dyspnea, orthopnea, fatigue and edema. exercise tests. To minimize a "learning" effect of exer- 

VL Baseline Patient Characteristics „ cfae, the data was also Jr 

# . , 20 hne exercise test After 8 weeks of therapy, there was a 
A total of 19 female and 99 male patients paiticmated m („= 0.0354) increase in exercise time in the sav- 

in this study. Both treatment groups werebakuiced with . . i jj, en ,. t0 . trMt group as compared to the pla- 
respec: to age, body weight, race^d NYHA chus(Le., ? 

Class D and HT). Duration of CHF m the amlodipme ^ £3* of clinical deterioration the protocol al- 

group was 34 months, and 26 months In the placebo 25 lowed M adjustment 0 f diuretic dosing. Thus, h can be 
<• gronp- , , . , . _ ««,__, speculated that an improvement in exercise time after 

About half of the panen^m each ^group had atetory ^Xtee was relsied to the increase in diuretic ther- 
0 f old myocardial f" c ^^\^^^ ^ Trlpo^Sy was examined but failed to «*, 
and symptoms of chrome iscbmmc heart toease. A JW- ^ ^ between the increase m diuretic 

(amlodipine 48, placebo 51) and loop diuretics (wnkxB- 35 than on placebo (17/58, 29%). . . .^.^ 

placed There was no chnically imports The pen^ of ™V™^*?** j£ t g%?? 
cWesb the use of or dosages of these drugs during group wis 57% (17/37) in amlodipme; 33% (13/39) m 
STsW Out of 118 patient*, 79 (38 amlodipine, 41 plsccba Tbc percent ^J^^^^^J^^ 
placebo) patients were also taking converting enzyme for the group with no ACE fcbtetonc 53% VWW) m 
ndribitart. The two treatment groups were also well ^ andodume and 21% (4/19) "V™** 0 * 
balanced within the subsets of patients receiving or not Left Ventricular Ejection Fraction <j£^ v lxe r; 
• receiving ACE mhibitors. ment with amlodipine did not affect LVErn w tnai 

B as , whole. However. LVEF tended to increase with 

VH. Drug Adxninistration amlodipine in patients treated with ec»vcrtmg enzyme 

Medication was dispensed in identically matching 45 inhibitors, but not in die smaller group of patients who 

amlodipine and placebo tablets with individually coded did not receive ACE inhibitors. 

bottles prepared for each patient. Plasma Norepinephrine: Plaaxna iwiepinejphnne de- 

The patients received amlodipine or placebo in a creased in patients treated with amk x ftpm e (358 to 253 
single tablet q.d. Doublivblind medication was taken in pg/ml), but increased on placebo (363 to 439 pg/ml, 
tbc trailing for a period of 8 weeks. Clinical deterior* ^ amlodipine vs placebo, p«=a018). Simflar qnantiutive 
lion, with objective evidence of fluid retention, was changes were observed in the group receiving ACE 
treated by an increase in furosemide dosage or other inhibitors as well as in group not receiving ACE wbft*- 
diuretics as needed. tors. 

Patients were instructed to take 1 tablet each morning Body Weight: At the end of the study, there were no 
except on the morning of t study visit; patients came to ^ significant differences in body weight between the am- 
the visit undosed. After all study parameters were com- lodipine snd placebo groups and amlodipine and pin- • 
pitted the study medication was dispensed from a new <x j [K> group when analyzed by the presence of edema, 
bottle. Peripheral Edema: Two percent (2%) of pati ents in 

The duration (range) of treatment for amlodipme was the amlodipine group and 3% in the placebo group 
502 (10-71) days and 50.9 (5-74) days for placebo. ^ showed an improvement in peripheral edema. Seventy- 

four percent (74%) of patients in the amlodipme group 
VUL Results 84% of patients in the placebo group showed on 

A. Efficacy change in peripheral edema. Twenty-four percent 

Exercise Performance: Exercise perfonnance was (^%) of *c ^ |3% oftbe 

one of the primary end points to be analyzed in this 65 placebo patients showed a deterioration of edema. 
Z^Zo'^ouuIuo^ potential subjects were These differences were ^^^^^^ 
required to participate in two exercise tests and the total Patients Clinical Symptoms: The table bdwwm 
exercise thne had STbe within 15% of one another. All mariies the changes in NYHA class, dyspnea, nocturnal 



dyspnea, and fatigue during therapy. In all of these 
indices, an improvement was detected with amlodipine 
treatment as compared to placebo. An improvement in 
nocturnal dyspnea and fatigue bserved after axnlodi- 
ptae therapy approached a statistical ' significance 
<p=0.06> 



5,155,120 1Q 

Conclusions 

In this double-blind study, the clinical safety and 
efficacy of amlodipine was evaluated in 118 patients 
with heart failure. All patients had NYHA class D or Ul 
symptoms, left ventricular ejection fraction less than 
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Patients Quality of life Questionnairet Patient self 
assessment was made on study weeks 2, 6 and 10 which 
consisted of 15 questions. These questions were con- 
verted into seven (7) CHF-QOL scales including dys- 
pnea, fatigue, affect, locus of control, sleep, life satisfac- 
tion, and total evaluation of quality of Hfe. The results 
indicate that treatment effects were in favor of amlodi- 
pine for those symptoms— specific scales most related 
to disease activity. Patients receiving amlodipine re- 
ported an improvement in dyspnea and fatigue. This 
inxprpvement was statistically significant (p< 0.01). All 
changes m quality of life assessment were in favor of 
amlodipme, and the total score p- value was equal to 
(X06. The tabic below snmmarfacs the key efficacy and 
safety parameters which showed an improvement or 
favorable trend in amlodipine treated (mtcnt-to-treat 
analysis) patients as compared to die placebo group. 

Placebo 
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40%, and the majority were treated with digoxin and 
diuretics. The analysis of data revealed that after 8 
weeks of double-blind therapy, exercise time was signif- 
icantly increased in the amlodipine treated group as 
23 compared to the placebo group. In addition, more pa- 
tients treated with amlodipme experienced an improve- 
ment in CHF (NYHA class & related symptoms). Al- 
though amlodipine did not affect left ventricular ejec- 
tion fraction, this particular variable tended to increase 
30 wjtfc amlodipine in patients treated with converting 
enzyme inhibitors. In patients treated with amlodipine, 
plasma norepinephrine significantly decreased; and sig- 
nificantly increased in the placebo group. Furthermore, 
as detected by a quality of life questionudre, patients 
35 treated with amlodipine had a statistically aignificaut 
improvement in both dyspnea and fatigue. 

This study showed that in patients with class II— III 
CHF, amlodipine therapy increased exercise time, im- 
proved symptoms, and had no effect on ejection frae- 
40 tion in patients treated with or without ACE inhibitors. 
We claim: 

L A method of treating congestive heart failure m a 
human subject having such condition which comprises 
orally administering to said human subject a congestive 
45 heart failure treating amount of amlndipmc as a phanna- 
ccutically acceptable acid addition salt thereof. 

Z The method of claim 1, wherein the daily dosage it 
m unit dosage form of 10 mg. 
3. The method of claim 2, wherein the daily dosage b 
50 given once a day. 
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INHIBITION OF INTRAOPERATIVE MIOSIS 
/PRODUCTION OF MYDRIASIS 
BY CALCIUM CHANNEL BLOCKERS 

FMf* rrfthe Invention 
This invention relates to a method for inhibiting intraoperative miosis or producing 
intraoperative mydriasis, wherein a calcium channel blocker is introduced into an intraocular 
chamber of a subject undergoing intraocular surgery. Kits are provided for supplying the 
surgeon with an ophthalmolog^caDy-acceptable solution containing an effective amount of the 
calcium channel blocker. 

Background nf the Invention 

During intraocular surgery, particularly during the removal of the cataractous lens, a 
small pupil in the operative eye can impair the work of the o phthalmi c surgeon. A smaller 
pupil generally is found in older subjects, those individuals most frequently undergoing 
intraocular surgery. Moreover, the pupil becomes constricted or miotic when the eye is 
opened for surgery. Manipulation of intraocular instruments and the lens material is difficult 
when the pupD is miotic. 

In order to maintain a desirable operative field during intraocular surgery, constriction 
of the pupil should be prevented, inhibited or reversed or dilation of the pupil (mydriasis) 
should be accomplished. Mechanical devices for physically retracting the pupil during surgery 
have been proposed. See, eg. U.S. Patents Nos. 4,991,567 and 4,782,820. Positioning of 
these devices, however, is time-consuming, and such devices are not suitable for many 
intraocular surgical procedures involving delicate movements of instruments and ti ss u es. 

Pharmacological agents have been sought for inhibiting miosis or producing mydriasis. 
Before surgery, topical non-steroidal anti-inflammatory agents have been applied to prevent 
intraoperative miosis, but this treatment is only minimally effective. (Keates et al Ann. 
Ophthalmol. 16(10) 919-921 (1984) It is known that the pupil dilates during retrobulbar 
anesthesia but that this dilation is subsequently lost During surgery, epinephrine has been 
added to intraocular irrigating solutions, but tins drug does not often reverse miosis or produce 
mydriasis to a significant extent Lotti (U.S. patent no. 5,153,205) teaches topical appEcarion 
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of cholinergic M3 receptor antagonists to inhibit miosis. Nagy (U.S. patent no. 4,960,799) 

topical aihninis^^^ anddiscloses 
that the beta-blockers also inhibit miosis during eye surgery. Bock et aL (U.S. patent no. 
5,218,1 14) disclose tint cbolecystokimn antagonists nay be used during intraocular surgery to 



prevent miosuw 

The effeefiveness of certain of the foregoing compounds ibr inhibiting nuorisor 
producing mydriasis during intraocular surgery is not accepted by those skilled m the art 

None are used universalry. 

Calchnn channel bio eking agents have been applied topically to the eye to reduce 
h^pmMftan See, e.g.. Abelson, U.S. patent no. 4,981,871. The 
use of anN-type and anL-type calcium channel blocker as an inhibitor of miosis also has been 
explored, but the results were not successful. (European Journal ofPharmacology, 209 (1991) 
175-183). This study involved the use of exotoxin, an N-type blocker, to block ruthenium 
red induced miosis. This toxin was successful in blocking the miosis induced by the ruttenium 
red; c-conotoxin, however, is noxious and cannot be used therapeutically to treat miosis in the 
eye. Nifedipine, an L-type blocker, also was tested in this model, but was unable to block tbe 
miosis induced by the ruthenium red. 

formmafv of*b» Invention 
It has been discovered'that L-type calchnn channel blockers inhibit miosis associated 
with intraocular surgery. This discovery is surprising in tonTA&cOAmd******* 
was unable to block miosis associated with nithenium red. As dialed in greater detail 
below, it is beBeved that ruthenium red acts through difiFerem pathways mc*^ 
tbe pathways responsible for miosis associated with intraocular surgery. The invention is 
believed to take advantage of this difference. 

According to one aspect of the invention, a method for intibrtmg intraoperative raiosia 
or producing intmopenrfveinydii^ An effe^ amount of an l^ype calcium 

channel blocker is introduced into an intraocular chamber of a subject, substantially 
shnutoneously with performing intraocular surgery on the subject. Examples of L-type 
calcium channel blockers for use in the present invention are amlodipine, benedipine, bepridu, 
cinnarizine, cyclandelate, darodipine, dOtiazan, etafenone, ielodipme, fimdOme, mmarizine, 
galtopamu. isradipine, lacidipine, Bdoflazine, manidipine, mepirodipine, nicardipine, rifedipme, 
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prtnyknrine, tiamdipine, tiapanul, verapamil, analogs thereof and pnann*™ * 
nroamficmofO.linMto IObM. 

oflI! ophIh^losc^«c«pt*kc^tr,tefW»mo^b OT8 l^J 

toom«pitf^«^ taa ^ ,h ' btcom[,nM . . 

^ The first amount is between 

mcwppiw«^ , _ s«MKtfnff sundcal miosis or producing 

present in thesohrfon ata concentx^on eSeot^fbr^rtmgs^cal P 

andosmotcaflycompan channfil Hodccr aad the one or mere 
M second container contaiiung both the L-type calaum cnann« 

ZS-^*^*- ta, " - " i - , **' — "IT- or 
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Intraocular chamber means a space within the eyeball which is bordered by 
charaoeristic tissues forming an idcntiSably separate region. The eye is comprised of three 
chambers: the anterior chamber, the posterior chamber and tbe vitreous chamber. In the 
method of the present invention herein L-type calcium channel blockers are introduced mto 
anfcrawalarcb^ 

l^w^tow^^w^to*"**- Although His believed that the nerve* 
activating iris contraction reside mainly in the tissue surfaces of tbe anterior and posterior 
chamber ^w*t^ui*1*wnnm**naatemto&~^*** 

the vitreous chamber. In the present invention, the L-type calcium channel blockers preferably 
are brought into contact with tissues forming the anterior and posterior chamber surfaces. 

The method of the invention is for treatment of surgical miosis or for producing 
intraoperative mydriasis in eyes of mammalian subjects (eg, humans, nonhuman primates, 
dogs, cats, horses, sheep, goats, cows, pigs and rodents). Surgical procedures for which this 
invention is useful include, but arc not limited to, the n^mpuknon or the removal of the 
cataractous kns, imacoemulsification, the manipulation, insertion and/or removal of a 
prosthetic intraocular lens, pars plana vitrectomy, vhreal surgery, retinal surgery, « traca P suUir 
ormtracapsularcataracteK^ 

The compounds usefulin practicing this mveimon « 
Tbe term L-type "calcium channel Mockers- defines a class of molecules well known to those 
ttordimuvskfflmmeaA 

delay the cardiac contracture which is caused by an accumulation ofintraceDular calcium. 
They also include compounds which have been shown to block the inward movement of 
exrraceMar iirto a respc^ 

having L-type calcium channel blocking activity" or "calcium channel antagonist of the 

L-type". , 

Wihoutumhmgthem 
representative L-type calcium channel blockers iisefd in this invention: anuotfpine; 
benedipine; bepridU; drmarizine; cydandelate; darodipine; dTWazem; etafenone; fdodipine; 
fenduine; flunarizine; gauopamu; isradipme; laridipbe; Gdoflazme; maddipine; mepirodipma; 
nicardipine; nifedipine; niludipine; nirvadipme; nimompine; nisoldipine; mtrendlpine; 
perhexiune; pipcrazine; prenylarmr^ tiamdipine; tiapamu; verapamil; analogs thereof and 
pharmacologically acceptable salts thereof. The preferred calcium channel blocker is aMazem 
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and to phannacologically acceptable salts. 

Verapamil and the like are disclosed in U.S. patents 3,261,859, 4,593,042 and 

4 681 970 ItfedipineisdTsdosedbU^ 

which' the 2 and 6 positions are substituted by methyl groups, the 4- position by 
and the 3 and 5 positions by carboxyhc acid methyl ester groups. Similar compounds are 
disclosedinU.S. patentnos. 3,455,945, 3,325,505 and 3.441,468 to Leow Bad 3,470^7 »d 
3,511 837 to Bossert, which introduced variations in the 4-substituent U.S. patent nos. 
3 905 970 to Bossert. et aL and 3,985,758 to Marakann et al introduced certain monoor 
cWtouco-alkylene and nitrogen-containing heterocyclic alkyiene groups into one or both of 
the 3,5 ester groups. U.S. Patent No. 4,307,103 and 4,393,070 to Sato disclose 

1,4-dfcydropyridlnes in which the 2 position is not substituted by alkyL but instead is 

substituted with cyax^fbmyl or 

position may contain various substituted aDcyi groups including substituted alkylarninoalkyi, 
heterocycHc aminoalkyl and aroylaminoalkyl. including prahalrmrudoetbyL U.S. Patent** 
4,448,964 to Muto et aL discloses compounds in which the 3-position ester group contains 
certain substituted piperidmyl alkyiene groups. 

Other pyridine compounds having calcium channel blocking activities are disclosed in 
US. Patents 4,652^73, 4,755,512, 4,791,117. 4,794,187. 4,814,455, 4,829,076, 4,871,745, 

4,895,846 and 4,912^23. 

Dutiazem and analogs are disclosed inU.S. patents 3,562^57 and 4,552,695. 
Analogs of the fbrcgomg compounds that Sanction as L-type calcium channel blockers 
also are specifically intended to be embraced by this invention. An analog is a molecule that is 
structurally similar to the parent molecule and is capable of achieving the same or substantially 
the same function or activity in terms of miosis or mydriasis. TneaWOty of such analogs to 
prevent, inhibit or reverse surgical miosis or produce intraoperative mydriasis according to the 
invention can be tested easily using no more than routine experimentation. 

Phannaceuticalry acceptable salts of l-type calcium channel blockers include the 
conventional non-toxic sahs formed from non-toxic inorganic or organic adds. For example, 
such conventional non-toxic salts include those derived from inorganic acids such as 
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nhricandthefike; and the salts 
prepared from organic acids such as acetic proprionic succinic ^C stearic lachc rnatec 
tartaric citric ascorbic pamoic mal«c hydroxymaleic phenylacetic glutamic, benzoic 
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salicylic sulfanffic, 2-acetoxybenz ic. fianaric, toluenesutfbnic, methanesulfonic, ethane 
disulfbnic oxalic, ise&onic, formic, rralonic, naphthalenc-2-sulf nic, beroenesuifonic and the 

Eke. 

The structure of the preferred calcium channel blocker utilized in the method and 
compositions of this invention is as follows: 



OCH 3 




JDUriazem 

The chemical name of dUtiazem (d-dOtiazem) is 
(2S^S>3-acrtoxy-2,3-dihyd^ 

azepbv4(5H>-one hydrochloride. The Chemical name of the l-enantiomer of dUtiazem is 

l,5^erao-thiazepin-4(5H)-one hydrochloride. 

Analogs of dUtiazem include: UA5^etrahydro-3^nieth«ryi^ori^^ 

(4-ir^oxyphenyrh2H-Uenzaz 

3-(methoxycarbonylW4-methoxyphenyl>2H-l-benzazep 

4^4wne4oxvcarbonyT>2H-l-benzazepin-2K>ne; fiarj^l,3,4^^etrahydro-. 

3-hydn^^4-metr»xyphenyl)-2H-14)enztt 

T^firnethyianiino) 

monohydrocfaIoride^3Kacetylo^^ 

-tetiahvdro^K^etooxyp^^ 

l^*etrahydro-3HneihyI-3Kn^ 

cj^l,3,4,5-te*rBlrydro-3-metrr^ 

4<4-niethoxyphenyr>2H-14)enzazepm^^ 

^eo*hy<!ro^4^emoxypher^^ 



SUBSTTTUTE SHEET (RULE 26) 



PCT/t)S95/0752£ 

WO 95/34299 

W ,5-tetrahydr^^^ 

methyl ester, 1,3 A5-tetrahydro-2K4-inBthaxypheny^ 

4-oxo-l,5-btaizotluazq)"me-3-caitoxyIic 

addy^2,3Hfihydro-2^4-nM!tbo^henyl>3-iM 

(^etbcoypher^S-me^ hydrochloride; 

3-hydn^-2,3-dihydrc-5^^^ 
l,54iauotMa2epine^(5H)K)nehydrodiloride; 

L0 i.S-benzotop-m^CSH^ne hydrochloride; 3-hydraxy-^^lhydro- 

3-hydroxy-2^^ydro-5^2<methylairui»)e%I]-2- 

(4-hydroxy P h e nyl)-l,5^cn r ath:a 2t pine-4(5H>on e hydrochloride; 3-ac*toxy-8-chlorc- 
. 2^^rc-5-[2-din^l^ 

16 makate(l:l). . 

The L-type calcium channel blockers are introduced into an intraocular chamber m 
ophthalmology acceptable amounts and in ophthalmology acceptable solutions. Such 
amount* and solutions are those that cause no medically unacceptable sideHffects when 
altered to an intraocular chamber of the eye according* the methods described herem. 
20 Preferred ophthalmolcgically acceptable solutions are sterile solutions which are approxnnaely 
to^^i^t-fc^lita^*^ Su^s^onsareno^irritating 
to the eye and maintain the osmotic stability of the tissues defining the chamber. The 
osmolaSty preferably is between about 250 and about 350 mOsm and most preferably about 
280-320 mOsm. The solutions also are pH compatible with the environment of the selected 
ocular chamber. The pH of the solution preferably is between about 6 J and about 8.0 and 
more preferahry between about 7^-7.8. Most preferably the pHi. 7.4. The solutions ^ 
optionally contain particular buffering agents and other fectors to support metaboBsm of the 
^tissue. For example, the sohrnon may contain bicarbonate at a concentration of between^ 
about 10 and 50 mMA. The solution also may contain, for example, dextrose (D-glucose) and 
gmtathione. The buffer preferably is a phosphate buffer whereby the final phosphate 
concentration is between about 1 and 5 mM/L Other additives include sodium and potassunn 
sate such as sodium and potassium chlorides, sulfites, acetates, citrates, lactates, and 
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gluconates. Calaum and magnesiuin chlorides also may be added. 

The L-type calcium channel blocker is introduced into the intraocular chamber in an 
ophthalmotogicauy acceptable carrier solution containing the calcium channel blocker at an 
effective concentration for inhibiting surgical miosis or producing intraoperative mydriasis. 
Introduced into tbe chamber means mstfflmg h m the chamber or perfu^ 
The solution containing the calcium channel blocker can be instilled in an intraocular chamber 
uso^ syringe at a time prior tt^^ ^ 
instillation may be a single application of a small amount of carrier solution containing the 
calcium channel blocker. When instilled in an harawata chamber prior to 
calcium channel blocker is intended to exert hs effect for the total time anticipated for the 
surgical procedure. The solution thus ccmtains amoimts of anl^type ca^ 
sufficient to assure persistent inhibition of miosis or continuous mydriasis during the surgery. 
The solution also may be instilled into the chamber as a 'wash", once or several times during 
the surgery. 

The eye also may be perfused during the course of the surgery with an 
ophmalmologically acceptable irrigation solution coimuning the L-type calcium channel 
blocker. Perfusion is accomplished by means of a perfusing needle, cannula or probe which 
deHvers in a sterile manner perfusing solution from a container. The cannula (as generally used 
in intraocular surgery) is capable of both providing the irrigation solution to the eye and also 
aspirating fluid thereby irairtaining a dear field of operation for the surgeon. 

The duration of action of the L-type calcium channel blocker can influence the time at 
which the blocker is introduced into a chamber of the eye undergoing surgery. It is intended 
that the L-type calcium channel blocker be applied substantially simultaneously with the 
surgical procedure. "Substantially simultaneously- means that the blocker is introduced such 
that hs effect coincides with the time during which the surgical F oc«lure is being performed. 

The duration of action of the blocker win affect the choice of the blocker and the 
mewodbywMchtheblockerisin^ Thus, an L-type 

calcium channel blocker which is capable of exhibiting an effect for about a half hour or more 
(Le., the entire time which may be needed to perform tbe eye surgery) may be introduced into 
an intraocular chamber in a single dose prior to or at the beginning of surgery. Those L-type 
calcium channel blockers that have a somewhat shorter duration of action may need 
le-instiDation, such as by a wash. In a preferred embodiment, however, tbe blockers have a 
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«r» n intraocular chamber during the course of surgery. 

ordinary akill in the art im^.w 
The -«« *» «» I" 0 *^ - UWe Mla ° ra """^ 
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t,4t»lmbl ofi ically acceptable solution containing the blocker at co 
anophthalmologicaiiyacwp intraocular chanvber during surgery* 

• wtftfco sureical miosis when perfused into an lntraocuuu «•« 
formhibmng surgical raw r • ^u,^ first container inay be only 

a rinned above, the solution contained m the nra uonuu^ , 

As mentionea aoovc, ~ . mtraocular irrigation 
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intraocular chamber. jqngERS solution, balanced 

numbers 4,550,022 and 4,443,4;* w ^ n «„;«■ or irrigation solution. The 

Tte Kts m*y mclude instrucdoas for preplan of a earner or unga* 

instructions may o«™ tHpv also may include usetal 

ketweenAout 1 nicremohrto 10n»t 



AK-Tro. «. W W topic* Pct-op****. Q=> - *°P •>* & *" 

m ttpatri « 1, 2 «nd 3 d.y> po«-opo«ivtV. 
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Surg^removalof^ 
inmongreldogsofei^sec Q^m^ym^**^**^ ^ 
(2 5n^ai a doseof8,n^)andn^ Thesurg«l*e 
was prepared, draped and washed with BETADINE. Surgery was p^crn*ui on one eye, ti^ 
theother Lactatcd RINGERS solution was administered IV during the procedure, 4mVIb/hr. 

The surgical procedure was performed by observation through a surgical mcroscope. 
The anterior charnber was entered at the Brr^ 

Using the pr^emulsificarion probe and irrigation/aspiration, the lens content mater*) was 
broken up and renvovedfiomfte eye. The irrigation solution was a balanced salt solute 
co ^eitherthed^ Over 15-20 n^cs erf surgMtn^ 

10T>400n^ofirr^ »lution were delh^ei PupD size was monhored under the surg^ 

microscope with the hand-held caliper. 

At the end of surgery, tteeye was cloaed with sutures and surgery on the otter eye 
performed similarly. When the second procedure was completed, the animal was aDowed 
.orecover. Po^^eratrveinflan^ation was measured aXOWA™ rWeterfcr 72 

hours after surg«y- 

Following the foregoing protocol, three dc^ were treated m o^ eye w,th a vehcle and 
in the other eye with a perfusion solution containing 100 micromofar dnuaz^x, The results are 
shown in Hg. 1 end TABLE 1, which demonstrates that pupil size was increased only slightly 
between the 10 and 20 rninute interval after the initiation of the surgical procedure. (The 
perfusion solution was applied beginning at seven rninutes.) The results were as follows: 

"TABLE 1 
PnTrnT?ffl™ f * #!rfmTir ft 



25 T^tf minutes! 

Pre-Operative 
Post-Anesthesia 

0 

so 5 
10 
15 
20 
25 

as Post-Closure 



t^bthti flOQuMi 


placebo 


8.67 


8.67 


3.00 


3.17 


3.67 


3.75 


3.13 


4.56 


6.20 


3.88 


5.75 


530 


5.93 


5.40 


4.42 


4.42 
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„. prctocol of E»*pl« 1 ™ f*«d. «*t M *- *• 50 
results -were as follows: 

IABLE2 
Pupil "PifrmcT"" fmm 1 



10 



is 



20 



25 



30 



9.00 



9.00 



'fircfi finmutesl 
Pre-Operative 

Post-Anesthesia 400 

0 450 3.63 

5 9*20 4 -3° 

15 10?5 3.00 

20 ™£ 4.17 

25 0 33 3.83 

post-Closure 

The effect lOOpM of diltiazem on post-operative intraocular pressure GOP) was 
me asured. Ito*^*^^^^*^^^. , 

Jig.4. 

1 

^ efiect of ImM diltiazem on post-opera^ 
mea8ur e<L No statist differer^ 

dfl^andtheeyestn^v^theplac^o. The results are shown m F* 5. 
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^ . ^ ^^^p ™na sixe «ko was measured. No 

The effect of IraM <EtaB»m on post^jpcrstive papa 

following claims: 
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CLAIMS. 

. u, nefluslv ^hh performing intraocular surgery on said subject, an amour* 
inttBoperBtive mydmsia. 

ptomKologiaBy utepttbls Mta thereof 

^ntanoodvWitfqi solution contannngsaidl^pecai 

blocker. 

• „ lintosaidintr^ 

introduced mto said intraocular «nu.»i» wWrtosaidirtraocaiar chamber, 

cor^g .aid iXype calcium channel blocker mto sad macular 



The method of daim 2 therein said L-type calcium 



channel blocker is 



30 
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U data* » «fc» f « » tato ~ £ 



s. 



solution. 



is at a concentration 



of 1 nncromolar to lOOmMin and intraocular ungating 



a 



9 . The method of claim 5 or 6 wherein said L-type calcium channel blocktr 
is at a conocntratioii of O.lmM to lOmM in aaidcarrier. 

10 . A kit for intraocular surgery comprising a package including: 
L a first container containing a first amount of an 

and 

^;«;«o an *L-tvne calcium channel Mocker 

b. a second container containing an l-type wuwuu 

in a concentrated amount, 

whmi.^ tta tot .mom* fa m»i *« con-*-* 

an intraocular chamber. 

11. A kit for providing an irrigant for intraocular surgery comprising a 



a. 



a first container containing an irrigation amount of an intraocular 
inigatiou solution,^ 

b . ^usbg containing an 1^ 
COTCentrate d amount and containing said one or more irrigant cornponents in a 
supplement amount; - 
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.cceptables^u^ 
p^cingintraoper^ 

intraocular surgery, end said c^hthalmologically acceptable solution * P H and 
osraoucally compatible with intraocular tissues. 

12 A k*fbrpreducing.mirrig^ 
U ^ said housing is two coxrt^^ 

roare inigant components in the supplement ^.iM—*-——* 
L^type calcium channd blocker in the concentrated amount 

13 The kh of claims 10, 11 and 12 further comprising instructions for 
preparation of said ophthalmologic*!* acceptable solution and for use of said 
ophthalmologically acceptable solution as an inigam during intraocular surgery. 

14 Tteknofdam*10,llaril2*m^ 

acceptable solution is a water solution co^cow™^^^^™* 
the group coring of sodhnn ion, potassium ion, calchnn ion, m^nesiurn ion, chloride 
ion, acetate ion, dibasic phosphate ion, bicarbonate ion, citrate ion, dextroseand 
ghnathione disulfide, said solution being adjusted to a pH^ 

IS The kit of claims 10, 11 and 12 whermsaidL-typecalciurn channel 
blocker is selected from the group consisting of amlodipine, benedTpine, bepridL 
ci^Hrizine, cyclandelate, darodipine, dDtiazem, etafenone, fd«upine, fendihne, 
ft^e, gallopamn, isradipine, ladfipinc. Bdoflazine, tnanidipine, mepirodipme, 
ni^pine, nifedipine, mludxpine, nDvadipine, nimodipine, msddipine, nhrendrpme^ 

pharmacologically acceptable salts thereof 

16 Ttekhofcb^lSwherdn^ 
. dMazern.ananalogofdiltia^ 
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17. A device comprising a bottle containing an intraocular irrigating solution 
and M L-typecdciumc^ 

miosis or produdng intraoperative mydiiasis when perfused into an intraocular chamber 
of an eye during intraocular surgery. 

IB. The device claimed in claim 17 wiu^aaabotflecoiitMDsatfcatt 
100ml of said intraocular irrigating solution. 

19. The device of daim 18 wherem said bo^ 
rh.nnri Mocker at a concentration between O.lmM and lOmM- 

20. Tic device of claim 19 wherein saidL-type calcium channel blocker is 
dfltUzem, an analog of dfltiazera, or phannacologicalry acceptable salts thereof 
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[57] ABSTRACT 

1 ,4-Dihydropyridine derivatives of the formula: 




wherein R it aryl or heteroaryl; R 1 and R 2 are each. 
Cj-C* alkyl or 2-methoxyethyl; n is 2, 3 or 4; R 3 ii H; 
Ci-Q alkyl, CHjCOtfCt-O alkyl) or CH2CN; and R 4 
is a group of the fonnula COR 3 , CSR 5 , C(=NR*)R7 or 
SO2R 5 . wherein R 3 is Q-C4 alkyl, NH2, NH(Ci-Q 
alkyl), NH(C3-Q cycloalkyl), N(Q-C« aflcyQa, 
NHCH 2 C02<Ci-C< alkyl), NHCH2CONE& 
NHOfcCOrfl NH^CHzJaNHi. NHNHt NHNRCOa(- 
Cj-O alkyl), NH-aryl, NHCO-aryl ox a heterocyclic, 
NH-heterocyclic or NHCO^eterocyciic group, or 
when R*ia C(=OyR* t R s may bcH or CP* R^H, CN f 
C02(Ci-C4 alkyl), CO<Ci-C* alkyl), SOtfCi-C* alky!), 
SOj-aryl, SO2NH2. SOiN(C]-C4 alkylh, NO2 or aryi; 
and R 7 is NHi NH(Cr-C4 alkyi), NHCO(Cj-C4 alkyl), 
NH(CHj)«N(Ci-0 alkylh wherein m b 2 to 4 or a 
NH-beterocyclic group; and their phannaceutically 
accepable acid addition salts, and pharmaceutical prep- 
aration containing such compounds, have utility as and- 
Sschaemic and antihypertensive agents. 

6 Claims, No Drawings 
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>AMINOAIXY I^XYMEIHY I^l,i-DIHY> 
DROPYRIDINE ANTIHYPERTEI^SrVE AGENTS 

BACKGROUND OF THE INVENTION 

This invention relates to certain dfcydropyridinea, 
specifically to certain 1,4-dihydropyridines having a 
nitrogen containing group in a tide chain attached to 10 
the ^position, which have utility as antMacha cnuc and 
antihypertensive agents, and to pharmaceutical prepara- 
tions cantaining such compound*. 

Hie componndi of the invention reduce the move- 
ment of calcium mtotheceUandtheyarethnaabieto 13 
delay or prevent the cardiac contracture which n be- 
lieved to be caused by an accumulation of mtrucellttlar 
calcium under ischarrnic conditions. Excessive calcium 
mfhu during iachaemia can have a number of additional 
advene effects which would further compromise the 20 
iacloamc myocardium. These include less efficient use 
of oxygen for ATP production, activation of mrtochon- 
drisl tatty acid oxidation and possibly, promotion of cell 
necrosis. Thus the compounds are useful in the treat- 
ment or prevention of a variety of cardiac conditions, 
soch as angina pectoris, cardiac arrythmiaa, heart at- 
tacks and cardiac hypertrophy. The compounds also 
have vasodilator activity since they can inhibit calcium 
influx in cells of vascular tissue and they arc thus also ^ 
useful as antihypertensive agents and for the treatment 
of coronary vasospasm. 

BRIEF DESCRIPTION OF THE INVENTION 
According to the invention, there are provided novel ^ 
1,4-dihydropyridinc derivatives of the formula; 



Rk>oc^°><tjcooR? 



CD 



H \ 



40 



45 



wherein 
R is aryl or heteroaryi; 

pj and R 2 are each independently C1-C4 alkyi or 
2-methoxyethyt; 

"is fTci-C4 alkyi, CHjCOrfCi-a aDcyl) or 50 
OfeCNsand 
R 4 is a group of the formula: 



N — R 4 



— C 



\ 



or— SO*-* 5 



wherem 
XisOorS; 

R*is C1-C4 alkyi, NHi. NH(Ci-C* alkyi), NH(C3-C« 
cycloalkyl), N(Q-Q alkylh, NHCHxCOiCCi-O al- 
kyi), NHCH3CONH2, NHCH2OO2H. NHCCHjhNHa, 
NH NH* NHNROhCCi^alkyl), NH-aryU NHCO- 65 
aryl, or a heterocyclic, NH-beterocyclic or NHCO- 
heterocyclic group or when R*is C(=0)R*, R 5 may be 
H or CF3; 



R6 is a CN, CCh(C,-C4 alkyi), CXXC1-C4 alkyi), 
SOrfQ-C* allcyl), SOi-aryl, SOjNHi SOjN(Ci-a 
alkyI)i,NOioraryl;and 

£i% NHa. NIKC1-C4 alkyi). NHCXXCr-O alkyi), 
NR(CMa)»N(Ci-C4 alkyi): wherein m is 2 to 4 or a 
NH-heterocydic group; 

and their pnannaceuhcaDy acceptable aod addition 
salts, 

The compounds of the formula (I) con rarnmg one or 
more asymnietric centres will exist as one or more pairs 
of enantiomers, and such pairs or individual isomers 
may be separable by physical m eth ods , e* by fractional 
crystallisation of the free bases or suitable sabs or duty 
matography of the free bases. The invention includes 
the separated pairs as well as mixtures thereof, as race* 
mic mixtures or as separated d- and 1-opticaDy-active 

isomeric forms. . , 

The pharmaceutically acceptable add addrnon salts 
of the compounds of the formula (I) are those formed 
from adds which form non-toxic add addition nits, for 
example the hydrochloride, bydrrjbroniide, sulphate or 
hisurphate, phosphate or acid phosphate, acetate, ci- 
trate,, fumarate, gluconate, lac t at e, m a le a t c, w e ei na te 
and tartrate salts. , 

The term "aryl'* as used in this specification, mdudes 
phenyl and phenyl substituted by one or two substitu- 
ents selected from uitro, halo, C1-C4 alkyi, C1-C4 alk- 
coy, hydroxy, trifluoromethyL and cyana It also m- 
r\v<*** 1- and 2-naphthyL 

The term 44 heteroaryr as used in this specification 
means an aromatic heterocyclic group which may op- 
tionally be substituted and includes, for example, ben- 
xofuranyl; benxothienyl; pyridyl optionally monosubsti- 
tuted by methyl, thiomethyl halo or cyano; qumolyt; 
benzoxarolyl; bcnxthraxolyl; furyi; pyrinudinyl; tbia- 
xbtyl; 2,l,3-benzoxadiazol-4-yl; 2,l»3-beuxthiadiazol- 
4-yl; and thienyl optionally monosubstituted by halo or 
Ci-QalkyL 

The term ^eterocyclk group** used in connrrtinn 
with R 3 and R 7 means a 5 or 6 membered nitrogen, 
oxygen, or sulphur containing heterocyclic group 
which may be saturated or unsaturated and which may 
optionally include a further one or two nitrogen atoms 
m the ring and which may optionally be benzofused or 
substituted with for example, halo, O-C* alkyi, hy- 
droxy acetamido, carbamoyl oxo or NR U R 14 groups 
where R» and R M are each independently H, d-O 
alky! or C3-Q cydoalkyl or; together with the nitrogen 
atom to which they are attached, they form a 5 or 6 
membered saturated heterocyclic ring optionally con- 
taining a further oxygen atom or NH or N(Ci^ alkyi) 
group. Particularly suitable examples indude pyridyl, 
pyrazmyl, hydroxypyridyi, dmydroxypyrinuoiiiyl, 
piperidinyU piperarinyl, 4^ethyM-piperariiryl mor- 
pholinyl, l-mudaxoudin-2-one, 2-furyl, thienyl, tfaia- 

zolyi and quinoryL 

•Halo" means fluoro, chloro, bromo or toda 
Alkyi and aTkoxy groups having 3 or more carbon 
a tfw™ can be straight or branched chain. 

R is preferably 2-chlorophenyi or 23-dichkirophe- 
nyL R l and R a are preferably CHjor C3H5, especially 
when R 1 is CH3 and R* is CiH*. n to preferably 2. R*ls 
preferably H or CH3. m 4 

Preferred groups for R 4 are COR 5 where R 5 » H. 
NHCH3, NHCH2CONH2 or ^pyridon-5-yl; CSR 3 
where R 3 is NHi; C(=NR 6 )R 7 where R* is CN and R 7 
is NHCHs; and SOjR 3 where R 5 is NHa, NHCHa, NH 
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3 , with in amine or hydrazine denva- 

cyclopentyl, 2-thienyL S-iprinolyl. or HWthylpiper. g^^^^CONHa. ™£H^J^ 
^yDpyrid-5-yL rX/heU^lic, NHjNHj or NHaNHCO^CHi 

DETAILED ^E^R^nON OF THE re^v*.^ ^ ^ „ ^y.ytf b 

J^TcTfferent processes according to the inveo- ^^^S^^ formula 

^"tS^ axui thiourea* of formula (I) wherein R* Worwi^^cJ 
• f» OoTSand R'bNHi, NH(C,-C« 10 ^ derivative thereof, whom R?»H. CFj. Q-C4 

V^mvC,^ cydwlkyl). NHCHaCXtfCi-C* al- ^1 or a heterocyclic group «vert^y. 

^tSScydk group are prepared from an amme prep^^^v^Jom^r^o^ 

eft* formula: 13 dridTcompouadi wherem R'b CF 3 <» d-Qalkyl are 

_ - <D) similarly conveniently prepytd using th e tpprcpr^e 

X!^<»2l j «ad«nbydride in pyridine. Hie compomdi wbermR? 

Yl bT beiocyclic group are ™ th ^ a0 " 

1 I prepered from the »&™^ eaxbo ^ 

HtC ^ n ^-cHj-o-^cha-nhRs 20 Eccydic group by a couphng reaction, for ««?P« 

*^ S STdS condenaiog reagent such -KM-»- 

wherein R. R 1 , Rj » R 3 and n are as previously defined ^ ^ cases (for example when the ^ocydbc 
bfr«cting ™th pota-uni cyannte or writ an nocya- 1-piperidyl or l-pipcraxrnyi group) ^ beter- 

nLe or BOthiocyanate of the formula: 23 * die group is mitiauy reacted with »P*°- 

on, vide the N-COa intermediate which is Am reacted 
R'NCX ^ ^ the amine of fonnuklL All theae itactans are 

w ^XUOorSandR^C^lo r ^C^ ^-^^^tST^ 

■SSyl. CH 2 C0 2 (C 1 -0 -Ikyl), aryl. CO** or a ^ bc ^f^^ variations. 

.ScvSc or CO-hetcro^clk ™ ^^J^ ^SnTr^S ^formula CD -herein R'i, -<* 

The reaction is «mply performed by ""Jf?*""": ^^ggf m Bga in prepared from the amine, of 

xmrJI-^XhH me readily prepared from the compound N— R 6 

.^TcoMentrated ammonium hydrox.de » yield the c*l-C 
corresponding amides or by bydxdy^ng, for exampk ^ R » 

with ditate sodium hydroxide, to yield die correspond- . , , -oio:. sru, 

ZTJSaT wherein R« is as previously defined and R™" 5 ™ 

" ^TSnre* derivative, wherein R 4 h C(=X)R'. X is O NRx or NHCO<C,^aIl^ 

and R* is NHj are prepared in a aimuar manner to that Rio * S CH 3 , reacting the product wrtfa a C,-^ al**la- 

d^-bed above from the amine (10 bnt using pota^um +J v^^^^^^^^. 

Cy ST & The thiourea derivatives wherem R* b p^md of formula (TV) is generally P 1 **™^*^ . 
_OC==S)RS and R J ii NHj, NH(Ci-C4. alkyp, ^ rcactol t» together, m more pr .le- cqum^ 

imfCj-Cs cydoaQcyl) or N(Cj-C4 aDryDa are prepared Z^portoas, m a reaction-inert organic solvent. A per- 
SfoTScSgte amines of formula «Q with rWo- hours h«mg under retain «ib«jl> 

Sc«»e and reacting the resulting iso^anate m- » ^ f oun d to be sufficient and the prodart b tto 
nmedhttes with ammonia or with a (C-Cs) afeyla. ST^ted by removal of the solvent and punned 
mine, (Cs-C^loalkylaiiiiiie or (di^i-Ci) aUryto- conventional procedures. 
mWrapectivdy. ' ^. v . In tl« case where R« is H and R» »J^thec«n. 

m^eacoon of the amine (n) and ttaophosgene u formula (TV) is S-rne^y Waothioura wto^ 

conveniently iierformed by adding thiophosgene to a 55 P^V^ reacted as its sulphate to provide the un- 
.drred solution of the amine in a rmxtnre of water and ^^^j p^^idines of formula (I) wherem R< b 
methylene chloride in the. presence of powdered cal- q ==NH ) NH j. This can be further reacted wrth a sul- 
chnn carbonate. After several hours at room tempera- ^ to give the compounds where R«« SOj(- 

tore the rganic layer contaimng the botbocyanate g»g io^eryL 

Seroediateb separated and the ,»rodua isolated. Tto » C, ^ t Tcase where R'° is SCHj the renltmg me- 
ii then heated with ethan lie ammonia solution or witli ^^^0,^ ^ further reacted with an arjpropnate 
the appropriate amine to yield the toc^jrodvet by adding the reactaats to «hanol at 

(c) In an alternative pr«»s, urea derivatives^ of for- -^temperature, typically for an overnight nenod, 
mala CD wherein R 4 b C(=X)RS. X u O and R 5 « ^^^^^dby evaporation of the solvent 
NHCHiCONHi, NHC^^JIfc NH-heterocych^ » ^^^^m^m^^<^^ 
NHNHj or NHNHCO2CH2CH3 are P«pared froman and ^ lilothiourctl intermediate may also be 
.nine of formula (TJ) by first reactmg wim £ of formula CD (where R 3 b 

bonyldiimidazale and reactmg the resulting unidazcJyl- generaieu» 
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H and R 4 is C(=S)NH£) by reacting who methyl io- determine the actual dosage which will be mo* suitable 
didc. The resulting S-methylisotbburauum salt may for an mdividoal patient and it will vary with the age, 
then be reacted with the some component as before weight and response of the particular patient. The 

(f) Compounds of the formula (I) wherein R* is SO- above dosages are exemplary of the average case but 

2 R3 are again also prepared from the amines of for- 3 there can, of course, be individual instances where 

mula (II) by reacting with sulphamide, or a sulphonyl higher or lower dosage ranges are merited, and such are 
chloride of the formula: within die scope of this invention. 

For human use, the compounds of the formula (I) can 
ciSQjR" 00 be administered alone, but will generally be adnrinis- 

10 tered in admixture with a pharmaceutical carrier se- 
wherein R u is Ci-Q lower aDcyL NH(Ci-C* alkyl), ]ccted ^ ypgan i to the intended route of admnnstra- 
NH(C*-Ct cydoalkyl), N(Ci-Gi alkyl)^ NH-aryl, ^ ^ standard pharmacrntinal practice. For exam- 
NHCO-aryl or a heterocyclic, NH heterocyclic or ^ ^ be administered orally m the form of 
NHCO-heterocychc group. tablets containing such exdpients as starch or lactose, 

The reaction with sulphamide is typically achieved ^ - m capsules or ovules either alone or in admixture 
by heating the amine and sulphamide, in excess, under w £ tQ Qciptents, or in the form of elixirs or suspensions 
reflux in a reaction-inert organic solvent, eg. dioxan. containing flavouring or colouring agents, They may be 
After a period of one or two hours the product is iso- injected parenteraUy, for example, mtrsvcnoosry, intra- 
lated and purified in a conventional manner. The rcac- ^ nunculariy or subcutaneously. For parenteral adrmmv 
tkm with a sulphonyl chloride of formula (V) is again tratkm, they are best used in the form of a sterile aqne- 
performed In a conventional manner by adding the ^ ^hrtion which may contain other nrbstances, for 
sulphonyl chloride to the amine in an inert organic example, enough salts or glucose to make the solution 
solvent, eg. dichlornmetbane, in the presence of an isotonic with blood.. • 

organic base, eg. triethylamine. The reaction is gener- 25 Thus in a further aspect the invention provides a 
ally complete after several hours at room temperature pharmaceutical composition comprising a compound of 
and the product is isolated and purified using conven- ^ f on nula (I), or a phamaceutically acceptable acid 
tional methods. addition salt thereof, together with a phannaceuticaQy 

Preparation of die starting amines of fonnula (II) is acceptable diluent or carrier, 
described in the specification to our European patent 30 -phe invention also provides a method of protecting 
. application No. 89167. The various reactants of fonnula ^ hcaIt f rom the deleterious effects of iachaania,. 
HI, IV, V and R^COiH, etc., are generally known com- which comprises administering an effective amount of a 
pounds, either commercially available or they may be compound of the fonnula (I) ox pharmaceutical^ ac-. 
prepared by conventional methods.in accordance with acid addition salt thereof; or phanrattnical 

literature precedents. 35 composition as denned above. 

The ability of the compounds of the invention to invention also includes a method of treating 

inhibit the movement of calcium into the cell is shown jjypertension which comprises arlminiatering an antihy- 
by their effectivenesi in reducing the. response of iso- rrt ^ VP amount of a compound of the fonnula (I) or 
lated heart tissue to an increase in caldum ion ooncen- ^arinaceutic&Ily acceptable acid addition salt thereof; 
tration in vitro. The test is performed, by mounting « m phmrmr ^^r^i composition as defined above, 
spirally cut strips of rat aorta with one end fixed and the following examples fflustxate the invention: 

other attached to a force transducer. The tissue is in> 

mersed in a bath of physiological saline solution con- EXAMPLE 1 

taming potassium ions at a concentration of 45 mflHmo- i-<2.{T4^-Chlorophenyl)-3-cthoxycartOTyl-5- 

lar and no caldum. Calcium chloride is added to the methoxycarbonyl-6-mefc^^ 

bath with a pipette to give a final calcium ion concentra- yIWboxy}ethyi> -*-methylurea 

tioa of 2 millimolar. The change in tension caused by 

the noting contracrion of the tissue U noted Methyl isocyanale (05 ml) was added to a aohmon of 

is drained and replaced with fresh saline solution and, 2-C-aminoethoxymethyI^ 
after 45 minutes the test is repeated with die particular 50 ycarbonyl-5-methoxycart>onyl^n^yl-l l 4-^y. 
compound under test present in the saline solution. The dropyridine (0.41 g) in dichloramethane (50 ml) and the 
concentration of compound required to reduce the re- mixture stirred at room temperature for 2 hours and 
spouse by 50% is recorded. then evaporated. The residue was triturated with di- 

The antihypertensive activity of the compounds is „ ethyl ether and the solid coUeotexi, washed with diethyl 
also evaluated after oral administration by measuring ether, and dried to give the title c^ompound (0.40 g), 
the fall in blood pressure in spontaneously hypertensive m-p. 75*-90" C decomp. Found: Q56.81; H,6.14; 
rats or renalry hypertensive dogs. N.9.21. C22H2SCZN3O6 requires Q56.71; H.6.06; 

For adrninistration to man in the curative or prophy- N^.QZ.%. 
lactic treatment of cardiac conditions and hypertension, 50 EXAMPLES 2-9 

oral dosages of the compounds will generally be in the 

range of from 2-100 mg daily for an average adult pa- The following compounds were prepared by the 
tient (70 kg). Thus for a typical adult patient, individual method described in Example 1 from 2-<2-anunoctbox- 
tabkts or capsules contain from I to 10 mg f active ymetbylH-(2K±]orophenyl or 23-dichlorophenyI)-3- 
compound, in a suitable phannaceutically acceptable 65 ethoxycarbonyl-5-methoxycarb^ 
vehicle or carrier. Dosages for intravenous administra- dropyridine, or the appropriate substituted amine where 
tion would typicaDy be within the range 1 to lOmgper R 3 is CH3 or CHjCOiCHj, and the appropriate isocya- 
singie dose as required. In practice the physician will nate. 
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CC 

CHjQjC-.^s^CCfcCHjCHi 



No. 


a u 




B 




2 


H 


CH3 


CONHCHj 


160-163 


3 


H 


K 




164 


4 


H 


CHj 


OONHCHiOOsCHjCHs 


116-120 


5 


R 


CHj 


CONHCOC6H3 




6 


K 


aiioojcss 


CONBCH3 


174-176 


7 


H 


H 


. CONHC&3 


136 


8 


a 


CHaOOjCHj 


CONHCHj 


11S-12D 


9 


H 


CHjCN 


CONHCHj 


113-113 



V 







(TbeoMtical is bw 


C 


H 


N 


5736 


6.43 


135 


(5733 


6J0 


8.76) 


S&.19 


631 


L60 


(3833 


*33 


130 


36.lt 


637 


110 


(3657 


601 


731) 


6133 


332 


7.41 


(6U0 


336 


T37) 


3335 


631 


731 


(3331 


6J00 


7.81) 


5731 


531 


731 


(5736 


530 


7.47) 


52.45 


3.45 


734 


(3132 


5.41 


7-12) 


36l7I 


538 


IMO 


(57.10 


3.73 


1U<J) 



35 



40 



45 



50 



EXAMPLE 10 

metboxycarbonyi-S-r^ 
yQinethoxy}t*hyl>-Kmctto^ 

A solution of potassium cyanate (pM g), methyl 
2^<2^{[4-(2^anphcnyl)-3^ 
iacthoxycarbonyl-6-nxA^ 

yI)mtaiK»y}cthyiannto> acetate (0.96 g) and acetic 
add (<U6 g) in dioxane (10 ml) and water (10 ml) was 
alined at 100m temperature for 70 nmiutes and then 
evaporated The residue was partitioned between water 
and ethyl acetate and the organic layer separated, dried 55 
(NftjSQ*) and evaporated. The residue waa triturated 
with ethyl acetate and the resulting solid collected and 
dried to give the tide compound (0.77 g), nxp. 
166M«T C Found: C54.65; EW.78; N,8,13 
CmH^ONjOs requires CJS&l; H.5.77; N.8.02%. 

EXAMPLES 11-13 

The following compounds were prepared by the 
itwttmrf drKrribffd in Example 10 from potassium cya- 
nate and the appropriate 2-(2^annnoethoxymethyl)>l 9 4- 63 
dmydropyridinc or the corresponding substituted deriv- 
ative of formula (I) wherein R 4 is hydrogen and R 3 is as 
defined below. 









c 




COjCHjCHs . 




j" ^CONHa 

*> 


CH^n' 
H 


Ex- 

Na * B * 3 


«la. (Tbrorciieri in bndceti) 
CC) C H N 



60 
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13 H 



CB3CO3CH3 176-178 
CHzCN 



(5331 
3U3 
(3131 

190-191 36.34 
(5637 



3.76 
3.11 
3.19 
330 
330 



fJO) 
734 
739) 
KS9 
1U2) 



EXAMPLE M 

3^Carbamoyhnethyl)-l-<2^{[4<2K^ 
ethoxycarbonyl-S-rjaetboxyc^ 

dropyridin-^yl)meth<D7^cthyl > -l-toethyrorea 

l-> 2>{\^-CtooropbeayTh$-^^ 
xnemoxyc*rbcmyJ-6*ne^ 
yl)metboxy}eth^>-3<thaxyc^ 
methylurcs (0.44 g) was stirred in a mixture of ethanol 
(15 ml) and concentrated nm i noniu i n hydroxide (10 ml) 
for 24 hours and men evaporated. The residues was 
partitioned between chloroform and water and the or- 
ganic layer dried (HB2SO4) and evaporated. The residue 
was triturated with diethyl ether/ethyl acetate and the 
resulting solid was collected, washed with diethyl 
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c5biClN407 requires C^S.12; rt5.97; N, 10.71%. B. 

EXAMPLE 15 5 4K2<M« P beayI>3- C thc«y C ^nyl-J.^oxy«tf- 

dropyridm-2-yl)mcthoxy}ethyl > - 1 -metbylurca Mcth yl isocyanate (025 ml) was added to a solution 

1M Aqueous sodium hydroxide solution (2 ml) was of 2<4W O butoiy)mcAyW^^hcny0-3- 

added over 5 nrinute. to a stirred, ice-cooled » etbox y carb OT yl.5-n^oxyc^yl-6 ; ^l.^^ 

Son bf U<2 W*hloi^ho.yl>3^th»yaato. fropyridin^ai g)in dry methylene chloride (3«J) 

D yl-5-incthoxycarbony^me*yl-l,4^ydropyndni-2- ^ mixture stirred at room temperamre for 14 hours. 

v n 1I1 cthoxy}edryi>-3^oxycarbonylmethyl-l- ^ ^ent was evaporated and the residue was chro- 

^ylurei(a44g) in dbxinc (20 ml). The mixture wai ^^.^cd on jflica elunng with methylene chloride 

stirred at room temperature for 4 hounand then xvapc- ^, %i „- n£ 5% methanol by volume. Frictions contam- 

raicd. The residue was dissolved in water waihed with ^ wcrc combined and evaporated to give 

diethyl ether, acidified with 2M hydrochloric add, and ^ crystallised when trimmed with diethyl 

dried to give the title compound (a 10 g) as a gum. N,8J5%. 

Fomid:CK7^H^.77;N,8.U.C34H3DClN30sre^iires EXAMPLE 17 

Q35.01;H,3.79;N 1 8.02%. ^ ^ ( ^ orophmy r h 3^oxycaAonyi-5-inethoxycar- 

EXAMPLE 16 bonyl^metbyl-2^Mthionrddo)ethoxvmethvl]-l,4- 
A. Preparation of dihydropyridine 

2^4-ammobutoxy)methy W^^^^ho*' (M Thiophosgene (0.9 ml) was added to a stirred 
ycarbOTyl-^thoxvcarbonyl^thyl-l.^y- „ ^^octhmymethyI>-K2-chloro- 

dropyndme > phenv r).^o*yearbonyl-5Hi»etha^^ 

A solution of 4-axidobutiinol (6.8 g) in tetrabydroru- yj.j 4_dihydiopyridine (4.08 g) powdered CaCOj (3 
ran (100 ml) was added drop wise over 30 minutes to a ' ^ methyleae chloride (25 ml) and water (35 ml). The 
suspension of sodhun hydride (5.4 gi 60* dispersion m ^ nirred overnight at room temperature, 

6S) in tetrahydrofuran (100 ml). The rnixture was 3J ^ ^joned between 2M hydrochloric add 

stirred at room tempera*^ for 30 m^t«and then ^ leae chloride. The organic layer was washed 

nr^n^kver was dried (MsSO«) and evaporated to ammonia solution for 21 hours. The precipitate was 
«T£ ou wnS, was ukeTup in ncetonhrile and ffltere d and recrystallised from a mixture of etfaanol and 
Sashed with petrol The solvent was evaporated to nethyUme chloride (5:1) to give^ ^^ffP^J 
dnmess and men-sdne was chromatographed on silica « ^ 203.5--204J* C Found: &SJ; N.8.6. 

elnting with a mfarture of petrol and methylene chloride. CjiHmONjOsS requires C.53.8; H.5.6; N.B.9%. 
Fractions containing the product were evaporated to EXAMPLE 18 

give ethyl ^4^izidobuto*y)accloBcct*tr as a yeDow ofl examtui » 

(45 g). Methyl 3-aminocrotonate (23 g) and 2- 4^^ 0 ropbenyl>S-eAoxycjubonyl-5-metb^ 
chlorobenzaldehydc (2.7 g) in methanol (50 ml) were *» ^ y i^ mct hyl-24(^-N-methylthioBreidc)e^oivine- 
added and the mixture was heated under reflux for 5 j 4-dihvdropyridine was prepared by the method 

hours and then evaporated. The residue was chjomaio- ascribed fa Example 17(B) but refluxing the iaothiDcy- 
graphed on silica elating with a mixture of P^**™ m ethanolic methyiamine solution for 2 hours. 

xoom temperature far. 36 houiB under 1 atmosphere of EXAMPLE 19 

Steed and coi^^ei The residue was treated with ycarbonyl-o^ncthyM-PKth! urado)cthoxyinethyI}- 
a solution of fanatic acid (1.0 g) in methanol. The re- 1, dihydropyridine 

suiting precipitate was collected, treated with 2M jan- ^ ^ caa>; p am i was prepared as described in 
axmium hydroxide and extracted with methylene chlo- ]? bul saning with the corresponding 4-(2,3- 

JSSSHJSESSSS^ " NAM*. 
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EXAMPLE 20 
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10 



13 



HCwbamoybx«ti!yl>l-<2^^ 
etboxycarbonyM-methoxy^ 

dropyridin-2-yI]mcihoxy}ctLyl> urea 

A mixture of 2-{2^(]-nnidaxo)ylcait>^ 
tnoxy}inethyl-4<2-cbloropbcnyi>3^ 
rnethoxycarbonyU^rnethyM,4K^^ (0.98 
g) (prepared from the 2K2~aminoethoxymetbyI^ 
dropyridinc derivative and N^-carbosyklnmiaazok), 
glycmaroide hydrochloride (CL22 g) and N-metbyimor- 
pboline (0.44 g) in accto&xtrik (10 ml) was stirred at 
room temperature for 22 hours and Acs evaporated to 
dryness. Toe residue was chroxnatograpbed on silica 
etotiiig with V*f"T containing 30% by volume of di- 
chioromcthane, foDowed by dichloromethsne contain* 
xng from 0 to 1% by volume of methanol. Appropriate 
fractions were combined and evaporated to give die 
title compound (0.25 g). m.p. lMMlff C Found: 
C53.95; H.5.83; N,ia8a CisHwON^O? requires 20 
C34.2*;HJ.7O,KI1.01*. 

EXAMPLE 21-24 

The following compounds were prepared by the 
method described in Example 20 from 2»{2-[(l- 25 
imidaxdylcarbonyl)aiQir^ 
pbcnyl>3<thoxycarbOTy^5-mei 
yH,4-d!bydropyridine and the appropriate amine or 
hydrazine. 



ane (40 ml). The mixture was stirred with ice-cooling 
for 15 minutes, treated with N-methyimorpfaoHnt (0.61 
g) and stirred at room temperature for 16 hours. The 
solution was then diluted with dkhloromethane, 
washed successively with water, 2N hydrochloric add, 
water, 10% aqueous sodium carbonate s olu t ion, and 
water, dried (N&1SO4) and evaporated. The residue was 
chroznatographed on silica (tlx. grade, Merck Kieie*- 
gel 60H (Trade Mark) 8 g) ehmng with dicrolorometb- 
ane pins 0-5% methanol Appropriate fractions were 
CTwnfrm*** and evaporated. The residue was triturated 
with diethyl ether and the resulting solid collected, 
washed with diethyl ether and dried to give the title 
compound (0.29 g), m.p. 81*^84* C Found: C 61.01; H, 
5.48; N, 8.23. CjtHaaONaCfc requires Q 60.76; H, 5.4?; 
N, 8.18%. 

EXAMPLES 26-29 

The following compounds were prepare d by die 
method described in Example 25 from 2>(2*minoetbox* 
ymethyi) or 2^Kthykanfeoethoxynie^ 
cyorophenyI>3*ethoxycaibonyl-D^etho3^^ 
mcthyi-l f 4-dihydropyridine and the appropriate car- 
boxy subetituted heterocyclic compound. 



30 



CHJO2C 



CR3' 




a 

CO2CH2CHX 



CHj— O— <C»3)x— WHG— R 5 



No. 



R* 



(Theoretical b 
2l_ 



35 



40 B* 

Pie 
Na 




O 

C— R* 



R* 



CC) 



An$hfm% 

(Tbeoreticil is 
brackea) 



H 



21 



NHCH2CH3NH3 



90 

(decamp) 

140-143 



3233 6J1 
(52JO 3J1 



9.10 
9j04) 



H 

KHNH3 



144-146 



14 NHNHCO3CH2CHJ 13S-16D 



9194 3iH 1US4 
(53J4 133 tt*2) 



34JS 604 1163 

(MJB 342 1100} 

3SI» 547 10l65 

QSM 340 ia40) 



43 



30 



33 



26 



27 H 



N 117*111 3L54 3J6 1067 

(58J1 3JS 1048) 



123-130 5943 5.7ft 7.70 
decamp. (38.92 SJ3 753) 



N 0 

H 



EXAMPLE 25 

4^-ChlorophenyI>3-ethc^rycarbo^ 3, 
bonyl^ri2etbyl-2-p-(3-pyridy^ 

ymetbyl]-l f 4Hlihydropyridrne 

l^Pmg^yiAniliu^iir^yr^l^^ hy- 
drochloride (0.42 g) was added to an ice-cooled solution 
of 2^-arnmoet]ioxymethyI)-4^2K±lo 63 
ethoiycarbonyl*5-methoxyc8rbonyl-6-metbyl-l ,4-dihy- 
dropyridine (0.41 gX nioetinic add (0.14 g) and 1- 
hydroxybcmotriazole hydrate (0.17 g) in dichJorometh- 



28 CH 3 



74-81 31,13 SJ1 7.40 
(37.91 3/43 7 JO) 



29 



N ° 
H 

CHi H 220-340 36,13 3.19 943 

N .0 -«omp. (3167 341 959) 



T r 



13 
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EXAMPLE 30 

4-{23-DicUoxophrayI>3 i *^ 

myI)ammoethoxy 
n^y]}-5^etlioxycartonyl-6HDethyl-l f 4-dibydro 5 

Formic acetic anhydride (15 ml; prepared by beating 
a mixture of formic acid (5 ml) and acet ic anhydride (10 
ml) at 30*-60* C for 1 hour) was added over 10 minutes 
to a stirred, ice-cooled solution of TJ^mmnrxhoxyia*- 
tfayI)4-(2>3^ic±loxtrpto 

me thcncycarho^*6-cz^ (4.4 g) 

in terrahydrofuran (30 ml). The mixture was stirred at 
room temperature for 1.5 hours and then evaporated. 
The residue was dissolved in dichlorumethane and the 
solution washed with 10% aqueous sodium carbonate 
solution, dried (NajSO^), *nd evaporated. The residual 
solid was collected, washed with diethyl ether and 
dried to give the title compound as a hemibydrate (4.0 
g), mp. 17SM81' C Found: C 52.69; H, 5.05; N, 6JK. » 
C2lH 2 4O2N206-0^H30 requhes C, 52J1; H, 5.25; N, 
5^3%. 



10 



15 



EXAMPLES 31-33 
The following examples were prepared 



m . by the 

method described in Example 30 from the correspond- 
ing 4^2K^oropheiiyI>l 1 4^ydropyridine derivative 
mmg formic/acetic anhydride, acetic anhydride or 
trifluoroacetic anhydride respectively: 




CHr-O— (CHjb— NHC— R 3 



30 



35 



40 



Example 
No. 



m.p.fC) 



Wytts* 
CTbcofdigi id bracket!) m 
C H N 



31 



32 
33 



H 164-166 

CH3 97-99 
GFj 141-143 



45 



36J1 5*2 &04 

(5157 5J1 6J9) 
Tbn» eoapond b ft 

S9.O0 6.16 424 

£8.60 &04 62!) 

S1AI 4J3 3^1 

(52J3 4.79 3-56) 50 



55 



EXAMPLE 34 

4-(2-Chlorophenyl)-3-ethoxyc^ 
bonyl-6-methyl-2-[2^4-methylpiperazm-l-ylcar- 
bcraylammo)ethoxyn)elhyl]»l,4-Hi%^ 

A solution of N-methylpiperarine in toluene (5 ml) 
and triethylamine (1 ml) was added dropwise to a 
. 12.396 (by weight) solution of phosgene is toluene (7.5 60 
ml) at — 30" G The solution was allowed to warm to 
room temperature over 1.5 hours and then purged with 
nitrogen to remove excess phosgene. 2^-Ammoetbox- • 
yinethyI)-4^<hlaTopheny^ 

methoxycaibonyl^methyl-l,4-dihydropyridiQe was 65 
t hen added and the mixture allowed to stir at room 
temperature for 17 hours. After evaporation to dryness, 
the resultant oil was partitioned between 5% aqueous 



iodium carbonate and diethyl ether. The c ombi n e d 
organic liquors were dried (MgSCU), filtered and evap- 
orated to give 0.7 g of a colourless oil This oil was 
cfaromatographed on Kieselgd 60 (Trade Mark) (3 g>» 
eluting with ethyl acetate to give 0.2 g of a white solid. 
Crystallisation from ethyl acetate afforded the pure title 
compound (0.13 g), m.p. 78'-WT C Found: C, 5L36; H, 
6^9; N, ia47%. C26H35CIN4O6 requires C, 58.35; H, 
6.64; N, 10.41%. 

EXAMPLE 35 

4-(2-Chk7ropbepyI>3-ethoxycarbony}*2-p-(un^ 
din-2-OD- 1 -ylcarbon ylanuno)ethoxymethyl}-5-methox- 
ycarbonyl-6-methyl- 1.4KiihydJOpyridine 

. To a solution of 2-(2-«minorthoxymc<hyl>4-(2» 
cMorophenyl>3-cthoxycarbonyI-^ 
methyl- l,4^ibydYopyridinc (1.0 g) in a mixture of chlo- 
roform (dried over alumina) (20 ml) and triethylamine 
(2 ml) was added hxudaxoiidin-2-on- 1-yl carbonyl chlo- 
ride (0.36 g) in one portion and the mixture stirred at 
room temperature for 18 hours. After evaporation to 
dryness, the resultant oil was partitioned between 5^E> 
aqueous sodium carbonate and methylene chloride. The 
combined organic liquors were dried (MgS04)i filtered 
and evaporated to give 0.7 g of a yellow oil which 
crystallised from dnsopropyl ether on standing to give . 
pure title compound, (0.4 g), m.p. 145* C Found: C, 
54.94; H, 5.62; N, 10,61 C34H29CIN4O7 requires C 
55.33; H, 5.61; N, 10.76%. 

EXAMPLE 36 

3- <2-{[4-(2<lilorophenyl-3-ethoxycarbonyl-5- 
mcthoxycarbonyl-6-methy I- 1 ,4^ydropyridm-2- 
yI]methoxy}ethyl > »2-cyano-l-methyig nsrtirrtn e 

(A) A solution of 2-(2-amiiK>ethoxymethyI)-4-^ 
chloropheny!)-3-ethoxycarbon^^ 
metbyl-l,4^ydropyridine (0.82 g) and dUrnetbylthio> 
rxiethylidmdminonitrile (0.29 g) in ethanol (50 ml) was 
} >rf»tH under reflux for 2 hours and then evaporated. 
' The residue was triturated with diethyl ether and the 

resulting solid collected, washed with ether, and dried 
to give 1- > 2-{l4K2^oraphenyI>3^oxycarbooyl-5- 
methoxycarbonyl-6-methyl- l,4-d1hydn>pyridin-2- 
yl]methoxy}ethy] >-3<o r *^^^y li » otJlioarelL 
g), m.p. lTr-179' C Found: C, 54 .34; H. 5.42; N f 11. IS. 
Cz3H2tON405S requires C» 54.49; H, 5 J7; N, 1 1,05%. 

(B) The product from (A) (0.40 g) in 33% (by weight) 
ethanolic methylsxnine solution (10 ml) was stirred for 
18 hours and then evaporated. The residue was recrys- 
t fiiliwt from ethanol to give the title compound (0.2S g), 
m.p, 188M90" C Found: C, 56.66; H. 5.53; N, 14.08, 
C23H2SCIN2O5 requires C. 56\3S; H. 5.76; N, 14.29%. 



EXAMPLE 37 

2-Cyano-3-< 2^4^2,3Kiichlorophe^ 
bonyl-S-metboxycarbonyl-6-methyl- 1 ,4-dihydropyri- 
din-2-y IJmethoxy }ethyl > * 1 -methylguanidinc was pre- 
pared by the method described in Example 36B from 
3-cyaDO- 1 - < 2^[4<2>dichioroph£nyl)-3-ctto 
nyl-5-metboxycarrxmyl-6-methyl- 1 ,4-dihydn^ yridirw2- 
ynmcthoxy }ethyl > -2-methylisothiourea. The product 
was btained as a monohydrate which had xn-p. 175* C 
Found: C, 50.62; H. 5.12; N ( 12.81. CisHaTChNsO*- 
H 2 0 requires Q 50.92; H, 5.38; N, 1191%. 
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Tbe following compounds weir prepared by the 
method described m Example 36(A) from 2^-aminoe- 
tboxymetby r > J ^«m]orophenyI^ 3 
n^oxycsrbOTyW-meiby^ *nd 
die appropriate compound of formula (IV). 




OOtCHjCHj 



10 



15 



Bs- 



Analyst % 
(Tbccrrdctl 
bbacketi) 



rc> c h y 



38 H HCX)zCBj 113-116 5X93 5.74 H.19 

D 5.7* 1UH) 25 
C 

NH 3 



39 H KCOCH3 
fl 
C 



146-147 56.00 5-S6 iai5 

(3412 U4 10.47) ^ 



40 H 



C 
\ 



122*134 SOX) 6.10 1166 
(3(196 3.91 1X92) 
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EXAMPLE 41 



40 



1- <2^4K2-ChlarophenyI)-3^oxycarbcmyl-5* 
mciboxycarbonyl^mrthyM,4-dm 
ylJmetbQxy}etbyl >-2<yano-3<2<fiinetfayla2zxino)e- 
thylguanidine was prepared by the method described in 
Example 36(B) but using rthanotic N^N-dimethyle- 45 
mylenediaxnine instead of eth&noBc xnethytamine. Tbe 
product bad m.p. 202*-204" C decomp. Found: C, 
56.67; H, 6J1; N, 15-58. Cj^HssCINcOs requires C 
57.08; H, 6,45; N, 15.36. 

EXAMPLE 42 30 

4-<2^Dichlorophenyl>3-eth^ 
ycarbonyl-6»methyl-2^' r N-^^ 

thoxymethyU*l v 4-dihytn^yridme hydrate 

(A) 4-(23-Dk^rophen^3^thojycaxbccyl-5- 55 
methoxycarbouyl-6^uiethyl-2^2Kt^ 
thy!>l,4Hiibydropyridine (4.2 g) was dissolved in a 
mixture of methanol (25 ml) and methylene chloride (25 
ml) and stirred at room temperature. Methyl iodide (1 2 

g) was added and the solution stirred for 40 hoars. After 60 
evaporation to dryness, trituration with diethyl ether 
gave the mtennediate S-meihylisothiourouium hydrio- 
dide as a solid which was used directly for the next 
stage of the reaction without further purification. 

(B) The S-methylisctm'ouTonium hydriodide (3 J g) 63 
• and 2-ombothiazole (0.64 g) were suspended in a mix- 

tore of n^utanol (25 ml) and triethylamine (3 3 g) and 
the mixture stirred at reflux for 5 hours. After evapora- 



tion to dryness* the residual oil was partitioned between 
5ft aqueous sodium bicarbonate (50 ml) and methylene 
chloride (3X75 ml). The combined organic extracts 
were dried (MgSCUX filtered and evaporated to give a 
dark brown ofl (4.2 g). The residual oil was chromaio- 
graphed on silica dining with toluene containin g an 
mcreasing proportion of etbylacetaxc. The product was 
finally crystallised from toluene to give the title com- 
pound, m.p, 116M19' C Found: C 49.21; H, 4.67; N f 
12.15. C24H27Q^503S JiaO. requires C, 49.15; H, 4.98; 
N t 11.94ft. 

EXAMPLE 43 
4^3-DicMoropheny]}-3-^oxyOT 
(guanidmo)euioxymetbyQ-5-meth^ 

yM,4KfcliydiopYridine 

?^7- ATTim f^hQiym£thyIV4^23KiichlcTOphenyIV3- 
e3hoxycarbonyl-5-methoxyarbonyl-^^ 
dropyridme (5.0 g) and S-methylisothiourca sulphate 
(3.45 g) was mspended in n-propanol (120 ml) and tri- 
ethylaniine (30 ml) and refluxed for 17 hours. After 
evaporation to dryness, the residual oQ was partitioned 
between aqueous sodium bicarbonate and methylene 
chloride. The organic layer was dried (MgSCU), filtered 
and evaporated. The resultant beige solid was triturated 
with hexant to give the title compound (41 g), NALR. 
(GDGI3, 60 MHz): 3H 1.15(1), 3H 3.55(b), 4H 3.7(m), 2H 
4.0(a). 2H 4.7(a), 1H 5.45(s), 8H 7.25(m). 

EXAMPLE 44 

4^3-Dichloropbenyl>3^thoxyxarbonyi-5- 
ycarbonyWnmetnyl-^^ 
guanidinyi]ethoxymethyl}-l ,4-dihydxopyridinc 

4^3-DichlorophenyO-3-ethoxycaA 
gnanid1no)ethoxynKmyl]-5-methoxy 
y^l,4-dihydropyridine (1.19 g) was added to 10ft aque- 
ous sodium hydroxide solution (40 ml), followed by 
benxenesulphonyl chloride (0.9 g). The mixture was 
shaken vigorously for 15 minutes and stirred at room 
temperature for a further 1 hour. The resultant mixture 
was extracted with diethyl ether (2x25 ml) and then 
methylene chloride (3x75 ml). The combined methy- 
lene chloride liquors were dried (MgSCU). filtered and 
evaporated and tbe residual yellow solid cfaromato- 
graphed on sflfca elutmg with 50ft by volume ethyl 
acetate in toluene. Crystallisation of the product from 
petroleum ether Qxp. 100 9 -120" O) and ethyl acetate 
afforded the title compound, 0.19 g, m,p. 153*- 154*. 
Found: C, 5122; H, 5.02; N, 8.79. CzrHsdCWWhS 
requires C 51.84; H, 4.83; N, 8.96ft. 



EXAMPLE 45 

4^-ChlorophenyO-3-ethoxycarbonyU5-methoxyc^ 
bonyl-2-{H(r^cthanesulphonyI>N-methylamm 
thoxymethyi}-6-methyl- 1,4-dibydrcpyridme 

Methanesulphonyl chloride (0.144 g) was added to a 
soranon of 4^<hlorophenyIV3-ethoxycsrbonyl-S 
metiioxycarbonyl-6-metfcyK24M 
methyl]- 1,4-dihydropyridmc (0.50 g) and triethylamine 
9*126 g) is dichloromethsne (IS ml). The mixture was 
stirred at room tempera ture for 1 hour, poured into 
ice-water and the layers separated. The organic layer 
was washed with water, dried (NaaSO*) and evapo- 
rated. Scratching the residua] oil afforded a solid which 
was recrystalHsed from methanol to give the title com- 
pound (0.33 g), m-p. 93*-95* C Found: C, 53J2; H. 
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3.97; N, 5.64, C^jjONjOtS requires C, 5332; H. 
5.92; N, 5.71%. 

EXAMPLE 46 

4-(2-CfcloTophenyl>3«*thaaycarto 

bonyl^mctbyM-{24(2-chloiT>-5-pyr^ 
pboniunido]ethoaymetliylM.4^^ 

A sedation of 2^<«m&x>ethaxymetty^ 

y}~l t 4K&hydropyridine (409 mg) and triethyUxnine (202 
mg) in dry dichloromethane (20 ml) was stirred under 
nitroge n and coded in an ice-bath while a solution of 
2-chk^5^yrkfoesuiphonyl chloride (222 mg) in dry 
dkhloramrthtnc (10 ml) «u added dropwise, The 
reaction mixture was allowed to warm to room temper- 
ature and stirring continued fee a further 3 hoars. The 
solvent was evaporated and the residue chromaio- 
graphed on aifica, erating with dichloromethane. Ap- 
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propriate fractions were combined and evaporated and 
the residue reerystallised from ethyl acetate to give the 
tide compound (320 mg), m.p. 14f/-14Q.r C Found: Q 
51J7; H. 4.63; N, 7.25. CasHjTChNsOi reqnirei C 
5L37; H, 4.66; N, 7.19%. 

EXAMPLES 47-53 

The following compounds were prepared following 
the general procedures described in Rmnplrs 45 or 46 
starting with 2-(2-aniiitoethoxymethyl>4-^^ 
nyl or 23^ichlorophenyl>3-cthoxy carbon^ 
ycarrxR)y]^inetfa)^l t 4-d3iydropy^ and the appro- 
priate sulphonyl chloride. 







c 




9 








corca^CHj 




CB^ N " 
H 


CHr-0-(CHj)r-NHSQ3R s 






RU m-puCC) c h n 



47 



48 



n 

N 



a m*-m 4U4 aju us 

(4131 4J3 6.79) 



a 19*-20QJ 4U5 440 AJ9 
{AU9 443 4.7^) 



NHOOCHj 



a 1SJ-IS6 4746 4*89 Ml 
(47 JO 4*57 147) 



31 



52 



-0 



— N 

— N 0 



a 16CMQ M.S5 4.31 6l62 
(54J9 4.61 



a 131-152 51.05 163 741 
<3083 34) 7.U) 



H 135-137 3136 35 7.3 
<51j63 Si 74) 



O 169-170 419 32 6.9 
(4165 5.3 7.1) 
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title compound (0.75 gX m.p. 150M52' C F und: Q 
EXAMPLE 54 49 33 . a 5 35. N> 8 .93. CioHiasONiOrS requires Q 

4-(2,3-Dichlort>pheny^ 49.23; H, 537; N, 8.61%. 

ycarbonyl^i^ EXAMPLE 58 

A Motion of 4^^hloroptenyI)-3^hoxyc«ibo- ^^-^^^Y^^^L 

JyiwJ^toM^^xy4^1}.l,4^Jby. yI]m e tboxy}^ylsulphamide 

dropyhdiiie (200 mg) m morphotm c (2 ml) was heated This compound was prepared as described above 

on a steam bam far 6 boon. marling with the corresponding 4-(2^-dicblDropheayi)- 

Tbe reaction mixture was evaporated to dryness and dihydropyridine. m-p. 89*-90* C Found: C, 45.57; H. 

the residue pmxtinoned between dichloramethane and 4 W; Ni 7 g6 _ CjoHjsajNsOrS requires C, 45.98; H. 

water. The organic layer was separated, washed with 4?9 _ N> t04 

water, dried over anhydrous magnesium solphste and * 

evaporated to give an oTMigegnm- CaironialDgraphyon 13 EXAMPLE 59 

Blka dating with dichtoroinethane fonowed by dicMo- l^I-U^-CWoropheny^S-ethcKycarbonyl-S- 

romethanc obtaining 2% by volume of mettancJ gave ,^ OJ ^ boay i^, m ^ il y].i i 4^i i y d j op yndi B -2- 

£eid* x^und (^^w^ v^re^y«an^d ^ Jinc ^ }cm ^ > . 1 . nicthyl sulpWdc was prepared 
£ ™^JL^^££r M by *T method described in Example 57 from 4<* 

5.12; N. 8.37*. mctlyl-2^2^^ethyliir^o)eibcay3methyl-l,4-dihy^ 
EXAMPLES 55 AND 56 dropyridine. The product had m-p. 1 ir-120* C.Fonnd: 

The following compounds were prepared m a similar Q 50.66; H, 5.69; N. 8.22. Ca.HasON^S requires C, 
fnmrmcr to Example 54 but using cyclc^enrylamme or 25 SCX25; H. 5.62; N, 8.37%. 
N-metbylpiperazine, respectively instead of morpho- EXAMPLE 60 

4<2-Oilorophenyi>3-ethoxycarbonyi^ 

bony]^methy]-2-t2-<4-inethyl- l-pipera2mylsul- 
30 phonyl«raino)e&axyiiie& 

2r(2-Ainiiioethoaaymeth 

dropyridine (0.5 g) was dissolved in a mixture of chloro- 
33 form (dried over alumina) (20 ml) and triemylamine (2 
ml) and the mixture stirred at zoom temperature. 4- 
Memyl-l^iperaiunybulphonyl chloride (&25 g) was 
added in one portion and the mixture stirred at room 
temperature for 17 hours. After evaporation to dryness, 
40 the resultant oil was partitioned between 5% aqueous 
sodium carbonate and methylene chloride. The organic 
kyer was dried (MgSOO. filtered and evaporated to 
give 0.3 g of a colourless oil, which was dissolved in 
dftsopropyl ether (15 ml) and kept in a refrigerator for 
14 days. The resultant crystals were collected by filtra- 
tion to afford the title compound (0.1 gX m.p. 137*-139* 
C Found: C, 52J8; H, 6.18; N, 9.81%. C25H35CIN4O7S 
requires C 53.03; H, 6.14; N, 9.20%. 
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Asdysto« 

( 1 ncarcticil n bnekett) 
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1KMS2 53.96 


532 


111 
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(53.97 


SA4 
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172-I74J 52.72 


5,42 


lOOt 






(52.7S 
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EXAMPLE 61 

4-(l^Chlorophenyl>3^oxycar^ 
furoylaiiimosulphanylammo^ 

ycarbanyl-6-methyl- 1 v 4^1uydix}pyridme 

„ To a solution of 2-C*tminoemQxyn^ 
EXAMPLE 57 » chlorc9hcnyl>3^carycarb^ 

2-{[4^-Cblcit)phenyl>3^axycarbOT methyl-l r 4-dmydropyridme (05 g) in chkroofonn (dried 

ytiart>C3iyi^methy^l l 4siihydrop over alumina) and trietbylamine (2 ml) was added 2- 

y^ethylsTjjphainide furoylsulphamoyl chloride in one portion and the mix- 

A solution of 2^.ammocthoxy)ii l c^ 60 tore stirred at room temperature for 17 ^iiraj\ftar 

phenyl>3^oxycaibonyl-5-niethojcycar^ evaporation to dryness, the resultant oil was partitioned 

yl-l f 4^ydropyridine (0.82 g) and sulphamide (0.96 g) between 5% aqueous sodium bicarbonate and metby- 
in dioxane (30 ml) was heated under reflux for 70 mm- lene chloride. The combined organic liquors were dried 
utes and then evaporated. The residue was partitioned (MgSCU), filtered and evaporated to give 0.35 g of solid 
between ethyl acetate and water and the organic layer 65 which was crystallised from diisopropyl ether to give 
dried (NaaS04) and evaporated. The residue was tritu- pure tide compound (0.2 g), m.p. 138* C Found: C, 
rated with diethyl ether and the resulting solid col- 51.30; H, 5.23; N. 7.41. C^xCTNiOsS requires C. 
lected, washed with diethyl ether and dried to give the 51.59; H, 4.85; N, 7.22%. 
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EXAMPLE 62 **V><^C0* 
TaWos iu« compounded from the following ingrcdi- T T /** 

H R s 





predict of *ny one of Ennpbf 


10 


Dictfcnxn pbosphaft 


120 


MafMriom same 


U 


Sodhna bury] sulphate 


02 



wherein R is 2>dichlorophenyl; 
W R 1 and R 2 are each independently C1-C4 aucyl; 
n a 2; R 3 11 Hot C1-C4 alkyi; tnd 
R4 is a group of the formula 



13 



-SO3K 3 



wherein 

R5 b 2^hloropyrid-5-yl or 2<4-metbylpiperazm-l- 
yl)pyrid-5-yl and a pharmaceotically acceptable 
EXAMPLE 63 acid addition salt thereof. 

20 2. A compound according to claim 1 wherein R 1 b 
Capsules are compounded from the following ingre- CH3«nd R 2 ii C2H5. „ 

3. A compound according to claim 2 wherem R* a H 
&cata: orCHv . 

4. a compound according to chum 3 wherein Rr Is 
-25 SO2R 5 where R 5 U 2K4Hnethylptpera2in- 1 -yDpyrid- 

5. A l 9 4-dihydropyridine compound having the for* 
inula 



ug/cqmle 


Product of any 00c of Bwnpkk 


10 


Mnxt stnsB 


137 


CcDnloK <iniciocry*ttIB»e) 


127 




M 


Sodkua toyl tulphate 


06 



35 H \, 



The ingredients are thoroughly blended, then Sled . ^ % , - 

^ wherein R is 2-chlorophenyl; 

into hard gelatine capsules of die appropriate sue to Rl and R J are each independently Ci-OaBcyl; n tt 2; 

^ inar^irn* and R* is H or Ci-QalkyL 

annamthemgredicnu. 40 ^. a method far treating hypertension in a mammal 

We claim: comprising adrnimstering to said mammal an anfjfayper- 

L A 1,4-dihydropyxidine compound having the for- . ^J^- amount of . compound to 

inula: 
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50 



60 



65 
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* The preferred inert solvent it industrial methylated 

PHARMACEUTICAIXY ACXKPTABLE SALTS spirit 

t , . ' VET AXLED DESCRIPTION OF THE 

This snrfjcatioo is a co ntinuatio n application of co- INVENTION 

a^calioa Ser. Na 07/030,658, filed Mar. 25, 5 . ^ . _ '. . 

S^SSo«d. Afthoughamlod^^^ 

_ MW practice it 18 beat administered m the farm of a salt of a 

BACKGROUND OF THE INVENTION JJ^^ucally acceptable acid In order to be suit. 

The present invention relates to unproved phanna- a ^ t tib» purpose the phaxmacevticaDy acceptable 

ceutical salts of amlodipine and pharmaceutical compc- 10 ^ must sa^ffy the following four pbysiochemical 

tttons thereof. criteria (1) good solubility; g) good stability; (3) non- 

„ jb£ compound imW'pw t>ctfayl 5~methyl 2-{2- fcydxoscopicity; (4) proceasabflity fox tablet fonxrab- 

;«niac*thox^ too, etc 

niethylpyndWlAdJca^ b a potent and long ft baa been found mat whilst many of the salts out* 

acting calcium channel blocker having utility as an 15 ateve u&fy gome of these criteria, none satisfy 

ftHtMscbaemic and anti-b ypertensive agent them all and eves the preferred malratc, whilst exhibit* 

European Patent Agrptication Publication No89 167 excellent solubility tends to break-down in solution 

and VS. Pat Na 4,57^909 disclose several different ^ wee ka. Consequently a range of pharmaceu- 

pharmaccutically acceptable sah fonns of *f 1 °a i f tt f- ticalW acceotabk salts of amlom^miehaa been made and 

tfttarfuaresaidto^ Tcem^u* * » m the art that a good aqu* 

fbnn nontoxic ac^ anions such as the bydnx^ox^ "Kffity fa necessary for good bioavailability, 

bydrobromide, »^^^^^J^_ Si^yTSubffity of greater than 1 mg ml-1 at 

r^^Ti _ft..i«rt required to fannulate mjecnona. In stlcnnon, salts 

bemgpartculadym^ened S^rovide solutions havmg a pH clcae to that 

SUMMARY OF THE INVENTION of blood (7-4) ate piefeu ed because -they are 

It has now unexpectedly been found that the benzene n^y biocompatible and can easily be buffered to 

aulphonate salt (hereinafter referred to as the besylate 30 the required pH range without altering their solu- 

■iMKMfl nmnber of advantages over me known salts of bffity. . . 

■ unlodhnne and, additionally, has unexpectedly been As can be seen from the fallowing compara&ve data 

found to have a unique combination of good formula- the besyiate salt of a mlnd ipm r exhibits good solubflxty 

tion properties .which make it particularly suitable for characteristics, compared with other salts, 

the preparation of pharmaceutical formulations of am- 35 TABLE 1 

Salt 



Thus according to the present invention there is pro- 
vided the besylate salt of nmloriipinc. 



In a farther aspect the invention provides a phanna- S^^^S^SSS? 
ceutical position of the besylate sah of amlodipine 40 ^SSK> 
together with a pharmaceutical^ acceptable di lu e nt or 

carrier. Saficrfite 



soiubaity 


pH* 


sanl-' 




' 4>« 


&* 


09 


S3 


* a 
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45 


in 


7J0 




4J 


30 
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30 
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The invention further provides a tablet fbnnulation 
comprising the besylate sah of amlodipine in admixture 

with ctkpp 1 ^ A pr ef er red formulation includes the 45 Hydrochloride 

besylate salt, a compression aid such as mkiucryataDine 

oeOnlose, sn additive to provide sheen to the table such Good stability m the solid state is very imp o t t ant 

as anhydrous dibasic calcium phosphate, a disintegrant ' fa tablets and capsules, whilst good stability in 

such as sodium starch gtycoDate and a lubricant such as fa required for an aqueous injection, 

• magnesium stcanttc 50 In order to screen for chemical stability, each of the 

In addition the mventkm provides a capsule fonnula- ^ ^ t powder vehfcle and formed into 

tion comprising the besylate salt of amlodipine in ad- tablets or capsules. In the case of tablets the vehicle 

mixture with exripients. A preferred formulation m- c aiiAyiia ed nricracrystalline ceDulose m 50:50 combina- 

eludes the besylate salt, an inert diluent; a dried dumte- tion with anhydrocs dfcasic calcrnm phosphate. In the 

grant and s lubricant as described above. 35 case of capsules the vehicles comprised mannitol in 4:1 

The invention further provides the besylate saltof GOB ^ B ^ i with dried maize starch. These were then 

amlcdipinc in sterile aqueous solution tor parenteral fa scakd ^ * jo* and 75 # C. for up to three 

edinmistratkm. Preferably such solutio^ntams from The drug and any breakdown products were 

10 to 40% by voW of propykne glycol and prefer*- wto iethanol4loroform (50*9 and sepa- 

bly also efficient sodium chlonde to avoid haemolysis, « ^ ^ ^ , ^ solvent^ 

eg. about 1% w/v. tp , gtM ^ 

The invention also providra a process for prcpeiing « octprodiicecL . 

^ tbe bLykte .alt of amlodipine by reacting .mlodipme By comp«mg the re^A. the foUowmg r-nk^ordiff 

with 8 solution ofben 2 « 1£ sulphanic acid in m inert emerges wUh boylate bong the matt stable salt Kid 

Krfveai and recovering the besylate salt of amlodipine. hydrochloride the katt stable. 
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3. Is order to provide stable fonrnilitinm it is desb> 
phi* to have a turn-hygroscopic salt In the solid 
atate where drag content is high, ab so rb ed Sua of 
moisture can act aa a vector for hydrolysis and 
chemical breakdown. It is the hygroscopic nature 
of a ding or its salt which contributes to the free 
moisture which is normally r es po nsi ble for instabil- 
ity. 

Only the maleate, tosylate and besyiate salts do not 
pick up any moisture when exposed to 75% relative 
humidity at 37* C for 24 hours. Even when exposed to 
95% relative humidity at 30* C for 3 days both the 
besyiate and maleate xcmain anhydrous whilst the tosy- 
late formed the dihydrate salt Therefore the besyiate 
salt can be considered to be non-hygroscopic and thus 
provides stale formulations while minimising the risk of 
intrinsic chemical breakdown. 
4v The final characteristic of an acceptable salt to be 
considered is die processability, Le. the compres- 
sion properties and also the ability not to stick or 
adhere to the tablet making machinery. 
For high dose formulations, good compr ess ibility is 
very important to make elegant tablets. With lower 
dose tablets the need for good compressibility can be 
dtmrnated to a certain extent by the use of suitable 
diluting ex op iepts callrd compression aids. Macrocrys- 
talline cellulose is a commonly used compression aid 
However whatever the dose the adhesion of the drug to 40 
the punches of the tablet mwchhir must be avoided. 
When drug accumulates on the punch surfaces this 
causes the tablet surface to become pitted and therefore 
unacceptable. Also sticking of the drug in this way 
results in high ejection forces when removing the tablet 45 
from the Triarhmr. In practice it is possible to reduce 
sticking by wet~massing, careful selection of excxpients 
and the use of high levels of anti-adherents, e*g. magne- 
sium stearate. However selection of a ash with good 
anti-adhesion properties minimises these problems. 

In order to compare the stickiness of the various salts 
of amlodipine the following procedure was carried out 
using conventional tablet making machinery: fifty tab- 
lets containing ralctrrm sulphate dihydrate, nricrocrys- 
taDine cellulose and amlodipine besyiate were made 
(47.5:47.5:5), Jhe material sticking to the tablet punch 
was then extracted using methanol and the amount 
measured spectrometricafly. This procedure was then 
repeated for runs of 100, 150, 200, 250 and 300 tables. 
After each ran the amount of material sticking to the 
tablet punch was measured after extraction with metha- 
nol. The values are plotted and an average value calcu- 
lated from the slope of the line produced. 

This same procedure was then repeated for each of 65 
the salts of amlodipine. The amount of amlodipine mea* 
•• sured as sticking to the tablet punch is shown in Table 
2 for each salt and relative to the maleate salt 



TABLE 2 












RdafiVc 


Salt 


tablet- 1 




Mark* 


1.16 


51% 


Bafbtt 


1.17 


» 


TatyUxt 


1.93 


9S 


Makalc 


in 


too 


FfeebMe 


im 


m 




139 


ui 


Hydrochtoodc 


151 


in 


SaHcybto 


its 


144 



Clearly the besyiate has superior antHarihritton prop- 
erties to the maleate. Whilst the mesylate also shows 
good prooeasabuity it tends to be isolated as the anhy- 
dride but this equilibrates to the monohydrate leading to 
variable composixian after manufacture which makes it 
unacceptable for use in tablets. 

Thus the besyiate salt of amlnriipme shows a unique 
combination of good solubility, good stability, non* 
hygroscopkaty and good process&bility which makes it 
outstandingly suitable for the preparation of pharma- 
ceutical formulations of amlodipine. 

In order that the present invention be more readily 
understood, reference is now made to the following 
Examples. 

EXAMPLE i 

Preparation of Besyiate Salt of Amlodipine 

Amlodipine base (65.6 g, 0.161 mens) was slurried in 
industrial methylated spirit (326.4 ml) and cooled to 5* 
C Benzeaesdphontc add (262 g, Q.161 mols) was dis- 
solved in industrial methylated spirit (65.6 ml) at T G 
and added to the slurry of die base. The resulting slurry 
was then granulated, filtered and washed with 2 vol* 
umes of industrial methylated spirit (65.6 ml). The damp 
solid was slurried at 5* C for 1 hr in industrial methyl- 
ated spirit (327.6ml), filtered, washed with 2 volumes of 
industrial methylated spirit (65.6 ml) and dried under 
vacuum at 55* C for 24 hours. A yield of 6.5 g (S3.S%) 
was obtained with the following analysis. 
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EXAMPLE 2 

Formulation of Tablets Containing Besyiate Salt of 
Affllodrpme 

Amlodipine besyiate was blended with sodium starch 
glycollate and anhydrous dibasic calcium phosphate for 
5 mi n " f< *» This mixture was then sieved, reb leaded and 
sieved again followed by blending with microcrystal- 
line cellulose. The i caul taut mixture was then sieved 
again and blended for a further 10 minutes. Finally 
magnesium stearate was added and die whole mixture 
blended for 5 minutes. The blend was then pressed into 
tablets using conventional tablet making machinery. 
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TABLE 3 



4,879,303 



TABLE S-cantnaed 



TABLET COMPOSITIONS 
Asbydrottt 



STERILB APOBOUS SOLUTIONS 
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EXAMPLES 

10 Alternative preparation of Besylate salt of Amlodtptae 
Ammonium benzenesolphonate (0543 g) was added 
to a starry of arnlodipine base (2 g) in industrial methyl- 
ated spin* (10ml) and the resulting solution was heated 
reflux far 10 minutes. The *' " 



Thk method was wed to make tablets containing *ZTTd£axte 10 ' The reaction mixture waa 

tfffcreat concentntiani of the amkxhpine besylate talt u ^ granulated ax 3' C Cor 1 hour. The amlodi- 

as shown in table 3* pine benzencsulphonate was filtered, washed with u> 

EXAMPLE 3 dmstrial methylated spirit (2x2 ml) and dried m vac- 

Formulation of Capsules Containing Besylate Salt of 
Amlodipme 



20 



Yield IS g (70% of theory). 
Mpu201.CTC 



Micxocrystalliae ceBnloae and dried make starch 
were preblended. The beiyiate salt of smlodipmc was 
then t**"** with some of this preblend and then sieved* 
The remainder of the preblend waa then added and. 25 

for 10 minutes. Thu was then sieved again and 
mixed for a farther. S minutes. 

This method was used to make mixtures containing 
different concentrations of the amlodipine besylate salt 
as shown in Table 4 and the mixtures were then filled 30 
into capsules of appropriate size, 
TABLE 4 
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EXAMPLE 4 

Formulation of Sterile Aqueous Solution of Besylate 
Salt of Amlodipine 



35 



40 



49 



Sodium chloride was dissolved in water for injection 
and pr o p ylene glycol was mixed with this solution. The 50 
besylate salt of amlodipine was added and, when it has 
(hssolved, further water for injection was added to 
adjust the volume to give the desired concentration of 
amlodipine (1 mg/ml). The solution was then filtered 
through a y^lHng filter and filled into suitable sterile 53 
containers, eg. ampoules, for use in parenteral, eg. 

This methods was used to prepare the formulations 
shown in Table 5.. ^ 

TABLE 3 



STERILE AOUBOOS SOLUTIONS 
0) 



BcsyUicnUofBnlodiptm U89 X L3W J 

tehknde 9J0OO* 



65 



We daim: 

L The besylate salt of amlodipine. 

X A phajmaceuticslcomposition comprising an anti- 
hypertensive, antiischaemk or angina - alleviating ef- 
fective amount of the besylate salt of amlodipine as 
hi chum 1 together with a pharmaceuticslly 
acceptable diluent or carrier. . 

3. a tablet formulation comprising an anti-hyperten- 
sive, ^ t i fac* 1 ! 1 ?™** or • alleviating effective 
amount of the besylate salt of amlodipine as claimed in 
claim 1 in admixture with excipients. 

4. A tablet formulation as claimed in claim 3 wherein 
the excipients comprise a compression and, an additive 
to provide sheen to the tablet, a disintegrant and a lubri- 
cant, 

5. A tablet formulation as claimed in chum 4 wherein 
the — H *! "! 1 ™ * miciuw ystalhne cellulose, *n- 
hydrous dibasic calcium phosphate, sodium starch gly- 
c^npt * and n ri *tt, lt **' llJW stesrate, 

6. A capsule formulation comprising an antihyperten-. 
awe, anthschaemic or angina - alleviating effective 
amount of tiic besylate salt of amlodipine as claimed in 
fj«4m 1 in admixture with excipients. 

7. A capsule formulation as claimed m daim $ 
wherein the excipients comprise an inert diluent, added 
disintegnnt and a faibrica&L 

S. A capsule formulation as claimed in daim 7 
wherein the excipients comprise microcrystalline cellu- 
lose, dried maize starch and magnesium stesrate. 

9. A sterile aqueous solution comprising sn antihyperw 
tensive, sntnschaemic or angina - alleviating effective 
amount of the besylate salt of amlodipine for parenteral 

SQ^QUUSStXStlOAs 

10. A sterile aqueous solution as claimed in claim 9 
comprising from 10 to 40% w/v of propylene glycol . 

1L A sterile aqueous solution as olahncd in claim 9 or 
^ifti™ 10 comprising about 1% w/v sodium chloride. 
• • • » • 
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ABSTRACT 



Methods are disclosed uri1i7mg the optically pure (-) isomer 
of amlodipine. This compound is a potent drug for the 
treatment of hypertension while avoiding the concomitant 
liability of adverse effects associated with the racemic 
Quxrnre of amlodipine. The (-) isomer of amlodipine is also 
useful for the treatment f angina without the concomitant 
habiliry of adverse effects associated with the racemic 
mixture of amlodipine. 

16 Claims, No Drawings 
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METHODS FOR TREATING Amlodipne, which is the subject of the 

HYPERTENSION, AND ANGINA USING is available cnn»raiDy only as the 1:1 iKamc n^ 

1 OPTICALLY PURE (-) AMLODIPENE That is, it is available only as the 1:1 mixture of optical 

isomers, called cnantiomers. The raccnuc mixture of amlo- 
This is a conimuaDbn of application Ser. No. 07/981362 5 dqrine thai is commercially available fox adaptation is a 
Elcd Nov. 25, 1992, now aband ncd, which is a besylatc salL 
coitimudon-mi>artofapplical» . ^ 

Nov. 26, 1991, now abandoned, each of which is incorpo- Pharmacologic Acton 

rated by reference herein in its entirety. ^ ^turc of amlodipinc is in the class of 

BACKGROUND OF THE INVENTION 10 compolinds ^ calcium antagonists. The concept of a 

Tms invention relates to novel composilions of matter specific mechamsm of pharmacologic action related to the 
containing optically pure (-) amlodipinc. These compos- antagonism of calcium movement ii^ the process of 
nons possess potent activity in treating both systolic and excitation-contraction was suggested by Heckenstem et al. 
djasudichypertension while avoiding adverse effects irjcmd- ^ piockcnstein, A, Cakium Antagonism in Heart and 
ingbui not limited to edema of the extremities, headache and 15 Smooth Muscle: Experimemal Facts and Therapeutic 
dizziness, which are associated with adininistration of the Pra^as, New York, Wiley, 1983; Swamy, V. and D. 
racemic mixture of amlodipinc. Additionally, these novel Tfcgg)^ Modern Pharmacology, 2nd. Ed., Craig and Stitzcl, 
impositions of matter containing optically pure (-) amlo- £^ Liuk, Brown and Co., Boston, 1986, Chapt. 26, 
dminc are useful in treating angina and such other conditions 373.380; Triggle, D. and R. A Jams, Am. Rev. Pharm. 
as may be related 10 the activity of (-) amlodipine as a 20 ^ Tat ^ 347.369, 1987). Many of the currently avail- 
calcium channel antagonist including but not limited to ftbIe ^1^^ antagonists appear 10 antagonize the entry of 
cerebral ischemia, cerebral disorders, arrhythmias, cardiac c^y^ua through voltage dependent channels in the plasma 
hypertrophy, coronary vasospasm, myocardial infarction, mcm branc of cells. The pharmacologic class of calcium 
renal impairment and acute renal failure— while avoiding antagonists consists of chemically diverse compounds, 
the adverse effects associated with administration of the as Given ibe structural heierogeoedry of the class it is likely thai 
racemic mixture of amlodipine. Also disclosed arc methods mfi ph armaco logical action involves more than one site or - 
tor- treating the above-described conditions in a human while mcc haiiism of action. 

avoiding the adverse effects that are associated with die /Amlodipinc is one of a series of dQiy dropyridinc calcium 
racemic mixture of amlodipinc, by admimstenng the {-) anUgoni5 ^ However, amlodipine has a generally slower 
isomer of amlodipinc to said human. 30 Qnscl ftnd loQgcr duration of action than, for example, 

Suric Relationship and Drug Action nifedipine. (Jensen, H. et aL, J- Hum. Hyperion, 42(5): 

rSa ctS afroUtion of pW-p\>Larized light by abOity to block caktum channels in smooth im^ck prod^ 
(-) or 1 meaning mafthe compound is « p^bcrd v^^n r^g m dccre«cs » both sys- 
lSoioSry.Acompo^dpn^d^ihWordisdextto.0. tohc and dusiobx blood pressure. 

taiory. For a given chemical structure, these compounds, Wish regard to the enanuomers of arriodjpine, these are 
called stereoisomers, arc identical cxccpl that ihcy arc minor disclosed in Arrowsnuth et aL J. Med. Chetn., 29: 
images of one another. A specific stereoisomer m«y also be 1696-1702 (1986). This reference discusses in vitro tests to 
referred to as an cnantiomer, and a mixture of such isomers 4J determine calcium antagonist activity against calcium- 
is often called an enantiomeric or racemic mixture. induced constriction of potassmm-depolanzed tat sort*. The 
Stereochemical purity is of importance in the field of authors allege thai in vitro evataatton of the enanuomers of 
pharmaceuticals, where 12 of the 20 mos prescribed drags amlodipine shows the (-) aomer to be twux « «=*ve asthe 
exhibit crrirahty. A case in point is provided by the L-form racemic mixture in anUgoii^g cala^-md^ »nst^- 
of the ^adrenergic blocking agent, propranolol, which is 50 oon of potassrum-dcpolaraed 

£awn to be lOOtimes more^potentman the D^aatiomer. allege that tbe( + ) isomer of amtodjpuie ssome 1,000 >mm 

Furthermore optical purity is important since certain less active in these in viin .tests. 
isomS^TacrtSly be StaJXr than simply inert. Application No 0 331 315 *^"«g«*£^ 
For example, il has been suggested thai the D-cnanliomcr of of the R(-) and S(+) some* of »mlod^.J^th«c 
felidomfewa. a safe and effective sedative when pre- 55 references dfccu» the «u*0iD»rf jSS^uSrftite 
scribed for the control of morning sickness during provide a method of svntheas md 

metnyl-3^yridme^ic«rboxylatc. This isomer will herein- primarily as an antihypertensive agent; it ^generally taken 

after be rrfcnedto as (-) amlodipme. (-) Amlodipine also 65 rally as a once-dafly therapy. As staled above, tb^jracepc 

SL«^ubstantilry optically pure (-) anJodrpme mixture of amlafapine produces penpheral v^uotu 

. 3 y w resulting in decreases in boih systolic and diastolic blood 
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pressure when used as an antihypertensive agent This of electrophysiologic disorders that affect the mechanical 

antihypertensive effect occurs in the relative absence of properties f the heart and vasculature, altering normal 

significant or sustained effects on cardiac rate. cardiac rhythm, function and output Normal cardiac rhythm 

While yet the subject of extensive research, hypertension orioles with the sinoatrial node, which possesses Ugh 

wnue yci ujc &uujcw ul ^winjrc iwM^u^nw»i«u intrinsic auiornatiary. Adequate automaliaty and conduc- 

enroled wub dietary, emctmnal, and envronmemal factors, ^ ^ ^ ^ demcDts rf tacdonal ^ 

which results in a smicniraJ adaptation of the cardiac muscle ^ aalagonists ^ ^ Q f value in conditions 

and the large blood vessels- Most patients display height- wfaerc ^^.^1^ changes in membrane potential and 

ened vascular and cardiac reactions to sympathetic nervous .coodut&m allcr normal rhythm. In me absence of treatment, 

stimulation, but the precise relationship of sympathetic « with individua] arrhythmias, but are often 

nervous stimulation to the etiology of the disease. the consequence of ^adequate cardiac filling and output and 

Nevertheless, hypertension results in chrome readjustment 0&eQ iQchldt decreased exercise tolerance, syncope, 

of cardiovascular hemodynamics, alteration of blood vessel shortness of breath, nausea, lightlieadedness and the like, 

walls, cardiovascular resistance and regional transmural ^ mJ be useful to treat cardiac hypertrophy, 

pressures. Cardiac hypertrophy can result from excessive workload 

Pharmacologic management of hypertension is generally citbcr due to an obstruction to outflow, termed systolic 

directed to the normalization of altered hemodynamic overload, or to excessive volumes presented to the heart in 

parameters, and many drugs and drug classes, either as diastole, termed diastolic overload. Systolic overload results 

monotherapy or in combination treatment, can reduce and m concentric ventricular hypertrophy, in which there is an 

control ekvaied blood pressure. However, treatment of 20 mcrcaBC d thickness in the walk of the heart not associated 

hypertension does not always correspondingly benefit the ^ increased volume. Diastolic overload causes dilation 

morbidity and mortality of the condition, either because ^ hypertrophy with an increased blood volume. An inad- 

chronic hypertension has produced other significant and equate cardiac output results from the heart's failure in 

irreversible cardiovascular changes, or because present systolic or diastolic overload, leading to fatigue, shortness of 

drugs have an adverse effect on some other risk factor for ^ breatn? pulmonary congestion, edema and the like. Calcium 

car^ovasculax disease. Rather, current drug therapy simply channel antagonists effect workload and, as such, may be 

provides sustained arterial pressure reduction. useful in treating cardiac hypertrophy due to the effect of the 

Furthermore p the racemic mixture of amlodrpine is useful calcium antagonist on cardiac and vascular smooth muscle 

in treating other disorders such as angina pectoris. ^ in reducing blood pressure. 

Angina pectoris is a highly variable, rather poorly under- It is also possible that amlodipinc could be used to treat 

stood clinical syndrome reflecting a myocardial ischemia. coronary arterial spasm. Coronary arterial spasm can occur 

When cardiac work or myocardial oxygen demand exceeds in the absence of significant coronary atherosclerosis and is 

the ability of the coronary arterial vascular system to supply thought to be an miriaring event in variant angina and in 

oxygen, the resulting ischemia stimulates the sensory nerves 35 myocardial infarction. Coronary spasm may occur without 

of the heart, producing the sensation of angina characterized the patient feeling any significant discomfort In an cicctri- 

by episodes of precordial pressure, discomfort, or a severe, cally unstable heart, diverse neural impulses to the heart may 

intense crushing pain which may radiate to several sites provoke coronary vascular spasm This may result in 

including the left shoulder and left arm. Physical activity or enhanced myocardial ischemia and arrhythmia, which in 

exertion characteristically initiates the condition, and rest or 4Q turn may culminate in ventricular fibrillation and sudden 

drug therapy relieves the condition. The signs and symptoms cardiac death. As in variant or vasospastic angina, the 

of an episode persist for a few minutes, but can be induced calcium channel antagonists may be of particular usefulness 

or exaggerated by a meal or exposure to cold air- Treatment due to their effect oh cardiac and vascular smooth muscle, 

is directed to the underlying disease, usually atherosclerosis, Furthermore, arnlodipine may be useful in the treatment 

or to drugs which either reduce myocardial oxygen demand 4J c f myocardial infarction, ischemic myocardial necrosis, and 

or improve oxygen supply. Calcium antagonists such as ischemia repcrfusioo injury. Myocardial infarction or 

amlodrpine have been particularly useful in treating vasos* ischemic myocardial necrosis generally results from the 

pastic angina, the angina of effort, and the unstable angina, abrupt reduction of coronary blood flow to a portion of the 

due to the effect of the calcium channel antagonist on cardiac myocardium. The condition likely originates from athcro- 

and vascular smooth muscle. 50 sclerosis of the coronary arteries. Either coronary artery 

Arnlodipine may be useful in the treatment of cerebral vasospasm or acute coronary thrombosis precipitates the 

ischemia. Cerebral ischemia, often the result of ameroscle* condition, although the etiology is the subject of continuing 

rotic disease or hypertension, results from insufficient cere- research. Myocardial infarction is predominantly a disease 

oral circulation. Under normal drcumstances, an extensive of the left ventricle. Precordial pain and left ventricular 

collateral circulation ensures adequate blood flow. However, 55 dysfunction characterize the disease. The pain, which can be 

cerebral ischemia may result from either an intra- or extrac- severe aching or pressure, leads to apprehension. Symptoms 

ranial interruption of arterial blood flow. If interruption is include left ventricular heart failure, pulmonary edema, 

transient, the cerebral tissues recover, and neurologic symp- shock or significant cardiac arrhythmia. Calcium channel 

toms disappear. If the ischemia lasts for a somewhat more antagonists may find utility in the management of myocar- 

extended period, infarction results and the resulting nemo- go dial infarction patients due to their effects on coronary artery 

logic damage is permanent In the case of extended ischemia vasospasm, blood pressure or other effrrts on cardiac func- 

resulring in infarction, treatment is directed to the underly- don or vascular smooth muscle. 

ing vascular disease, to blood platelet aggregation inhibitors, Arnlodipine may he used to treat congestive heart failure, 

and anticoagulant therapy. Congestive heart failure can be caused by hypertension, 

Because of its activity as a calcium channel antagonist, 65 cardiomyopathy, coronary artery disease or valvular heart 

amlodrpine may also be useful in treating cardiac arxhyth- disease. Congestive failure results in poor cardiac output and 

rm'as. Cardiac arrhythmias represent a broad, complex group elevated left-ventricular diastolic pressure, leading to 
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dyspnea, fatigue, peripheral edema, and coughing. The transmitting neurons and their target nerve cells are paiticu- 

ability of some calcium antagonists to lower aftcdoad by lariy affected. The brain shows marked atrophy with wide 

dflating peripheral arteries without having a significant sulci and dilated ventricles. Senile plaques and ocurofibril- 

inotropic effect may increase their use in treating congestive lary tangles are present. Memory loss is the most prominent 

heart failure 5 early symptom. Disturbances of arousal do not occur early 

Amlodipine may be of use in neating migraine. Classic in the course. A^eimer's r^esenQe and senile onset demen- 

migraine typically begins with visual auras followed by tias arc similar m both cluneal and patholo^ features, with 

severe headaches, often accompanied by nausea and vom- the former commonly ^gmnmg in the 5th and 6m^cades 

u^rCommon migraine has 3r symptoms without the and the latter in the 7 th and 8th (tecades. The dementia 

preceding visual aura. Toe causes of migraine have been io usually progresses steadily, becoming well advanced m 2 to 

^Oic^iniensely, and are still a matter of debate. The most 3 years. Some cases of dementia ^cccurnng in me presenile 

generally accepted cause is hypoxia due to reduced cerebral Period are hard to classify and arc sometimes labelled 

blood flow. Calcium channel antagonists have been used for idiopathic or simple prcscnik dementia, 

migraine prophylaxis since they can increase cerebral blood The signs and symptoms of dementia in particular 

^ is Alzheimers-type dementia include depression, paranoia, 

Amlodipine may also be useful for treating Raynaud's anxiety or any of several other psychologic symptoms- The 

phenomenon, which is characterized by vascular spasm of most common clinical picture is slow disintegration of 

the cxtrcinitics. These vasospasms can be caused by cold or personality and intellect doe to impaired insight and judg- 

strcss. A pallor or cyanosis is usually present due to severe ment and loss of affect Memory impairment increases, 

constriction of the digital arteries. The phenomenon is often 20 beginning with problems recalling recent events or finding 

seen as a secondary disorder with arterial diseases or con- names. The impairment varies greatly from time to tune and 

nective tissue diseases such as scleroderma, arthritis or lupus often from moment to moment. Dementia generally is an 

erythematosus. Calcium channel antagonists have been insidious, slowly progressive, untrcatable condition, 

shown to be effective in treating Raynaud's phenomenon. However, the rate of progression varies widely and depends 

Amlodipine may be useful in the treatment of asthma and 25 on the cause, 

bronchospasm. Symptoms of asthma— coughing, wheezing, Another type of cognitive disorder is age-assoc i ated 

and dyspnea— are caused by constriction of tracheobron- memory impairment (AAMI). AAMI is used to describe 

chiil smooth muscle. Asthma attacks can be triggered by healthy non-demcnted people who have experienced 

antigenic stimuli (pollen, dust) or non-antigenic stimuli memory loss over the course of the person's Me. Most 
(exercise, pollution, infecdon). The response to these stimuli 30 commonly it is used to describe adults over the age of 50 

lead to secretions of cbemicai mediators that cause smooth who have experienced memory loss over the course of adult 

muscle contraction. Calcium channel antagonists can be hfc. It has been estimated that between 25% and 50% of 

used to control broncboconstriction and relieve asthma people over the age of 65 have this disorder, 

attacks. Many calcium channel antagonists cause significant 

In addition, the racemic mixture of amlodipine may be adverse effects. These adverse effects include but are not 

useful to treat renal impairment and acute renal failure. limited to tachycardia, orthostatic hypotension and fluid 

Renal impairment and acute renal failure are clinical con- retention. In contrast to the situation with several other 

drtions of diverse etiology, which are associated with an calcium channel antagonists, however, the racemic mixture 

increasing azotemia or urea nitrogen in the blood, and often ^ of amlodipine has not been found to cause either marked or 

an oliguria or a dixninished volume of urine in relation to prolonged direct effects on heart rate or the reflex conse- 

fluid intake. The pathophysiology may originate prerenally, queue* of vasodilation. 

manifest as inadequate renal perfusion, due to extracellular However; the administration of the racemic mixture of 

fluid volume depletion or cardiac failure. The most common amlodipine to a human has been found to cause still other 

cause of intrinsic renal failure is prolonged renal ischemia. A5 adverse effects. These adverse effects include but are not 

Postrenal azotemia may be associated with obstruction or Krrntftd to edema of the extremities including peripheral 

renal glomerular and tubular dysfunction. Laboratory find- edema, headache, fhishmg/hot flashes, fatigue, vertigo, 

ings disclose progressive azotemia, acidosis, hyperkalemia, muscle cramps and dizziness. 

and hyponatremia. Factors aggravating kidney impairment Thus, it would be particularly desirable to find a com* 

or failure must be specifically treated, including heart 5Q p^nd with the advantages of the racemic mixture of amlo- 

faimre, obsuiicubn and the like. Moderate or severe hyper- dipine winch would not have the aforementioned disadvan- 

tension has a deleterious effect on renal function, and tages of significant adverse site effects and which was listtfhl 

management of the hypertension with a variety of drugs f QT treatment of other conditions, 
including calcium channel antagonists may be useful 

therapy 55 SUMMARY OF THE INVENTION 

In addition, the racemic mixture of amlodipine could be it bas now been discovered that the optically pure (-) 
useful in the treatment of cognitive disorders. Cognitive isomer of amlodipine is an effective antihypertensive agent 
disorders include but are not limited to dementia and age- f or both systolic and diastolic hypertension, particularly in 
associated memory impairment mild to moderate disease and angina, while avoiding adverse 
Dementia can occur at any age. It is a structurally caused 60 effects including but not limited to edema f the extremities, 
permanent or progressive decline in several dimensions of headache and dizziness, which are associated with the 
intellectual function that interferes substantially with indi- adrmnistration of the racemic mixture of amlodipine. It bas 
vidua! normal social or economic activity. also been discovered that these novel compositions of matter 
One particular type of dementia is Alzhcimcrs-type containing optically pure (-) amlodipine arc useful in treat- 
dementia. Alzhcimcrs-typc of dementia is thought to be due 65 ing ther conditions as may be related to the activity f (-) 
to a degenerative process, with a large loss f cells from the amlodipine as a natrium channel antagonist, including but 
cerebral cortex and other brain areas. Acetylcholine- not limited to cerebral ischemia, cerebral disorders, 
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anbythrnias, cardiic hypertrophy, coronary vasospasm, sufficient to alleviate said condition but usiffiacni to cause 

myocardial infarction, renal impairment and acute renal adverse effects f raccmic ainlodrpme. 

future while avoiding the abovc-<3 escribed adverse effects The commercially available raccmic mixture of amlo- 

associaled with the atoiiiistration of the raccmic mixture f dipine a 1:1 racemic mixture of the two cnannomcrs) 

amlodipine. The present invention also includes methods for 5 causes annliypertensive and antianginal activity, however, 

treating the above-described conditions in a human while mis racemic mixture, while offering the expectation of 

avoiding the adverse effects that arc associated with the efficacy, causes adverse effects. Utilizing the (-) isomer of 

raccmic mixture of amlodipine by administering the (-) amlodipine results in clearer dose-related definitions of 

isomer of ainlodrpine to said human. efficacy, surprisingly diminished adverse effects, and 

10 accordingly, an improved therapeutic index. It is, therefore, 

DETAILED DESCRIPTION OF THE morc desirable to use the (-) isomer of amlodipine. 

INVENTION The term "adverse effects" inemdes, but is not limited to, 

The present invention encompasses a method of eliciting cardiovascular effects (including tachycardia and dimin- 

an antftypertensivc effect in a human, while avoiding the ished contractility of the heart), edema of the exnxmiUcs, 
^S^lSmy of adverse effect, which cx>m?rises " hcadicat , doziness, flushing, fatigue, vertigo, and muscle 

administering to said human in need of such antihypenen- cramps. 

sivc therapy, an amount of (-) arnlodipinc or a pharmaccu- The term "substantially free of its (+) stereoisomer as 

tically acceptable salt thereof, substantially free of its (+) used herein means that the composition contains a greater 

stereoisomer, said amount being sufficient to alleviate proportion or percentage of the (-) isomer of airJocnpinc in 
hypertension, but insufficient to cause said adverse effects 20 relation to the (4) isomer of amlodrpine, said percentage 

associated with administration of racemic amlodipine. being based on the total amount of amlodrpine. In a pre- 

Tbe present invention also encompasses an antihypenen- ferred embodiment the term "substantially free of its (+) 

sivc composition for the treatment of a human in need of stereoisomer means that the conrpostnoo contains at least 

* axitihypcrtcnsrve therapy, which comprises an amount of (-) 90% by weight of (-) ainlodipine, and 10% b X ^ l 
SoaSne or a pharmaceuticaUy acceptable salt thereof, 25 of (4) amlodipine. In the most preferred embodiment the 

stteantially free of its (4) stereoisomer, said amount being term "substantially free of the (4) stere^mcr" means that 

sufficient to alleviate said hypertension but insufficient to the composition contains at least 99% by weight 

cause adverse effects of racemic amlodipine. amlodipine, and 1% or less of (4) amlahmnc^In another 
The present invention further encompasses a method of ^ preferred OT bodimcnt the ^^^^M^M 
treating angina in a human, whfle avoiding concomitant 30 stereoison^as used ^™ ™* ™^ST2£ 

SSS^verse effects, which comprises administering contains 1C0% by weight of (-) ^J^^L^ 

to ^ human in need of such anti-angina therapy, an "substanually optxcaUy pure (-) isomer of ^mloc^me-and 

lotmt of <-) amlodipine, or a pbarmaceSly acceptable 'optically pure (-) -^"J^ m *° CDOOm ' 
salt thereof; substantially free of its ( + ) stereoisomer, said 3, passed by the aboveKiescrib^nieanings. ^ 

amount being sufficient to alleviate said condition but insuf- The term "ebciring an antihypertensive effect" as used 

flcient to cause said adverse effects associated with admin- herein means providing a normalization to otherwise 

istration of raccmic amlodipine. elevated systolic and/or diastolic blood pressure, and by so 

In addition, the present invention encompasses an anti- doing providing rcUef fromany possible ^rnsor other 
anSnal composition^ the treatment of a human having „ bcmoc^arnic effects caused by the elevated pressure^ 

Sa, which comprises an amount of (-) amlodipine or a Tne term "a method of treating angina as used tercin 

pharmaceutical^ accepuble saU thereof; substantially free means relief from the symptoms of myocardial ischemia, 

of Us (4) stereoisomer, said amount being sufficient to which include, but are not Hirtited to, episodes of precordiaJ 

alleviate said angina but insufficient to cause adverse effects pressure, discomfort, or a severe intense, ouafamg pain 
of raccmic amlodipine. 45 which may radiate, and which may be tcwmpanicd by 

A further aspect of the present invention includes a changes in respiration, puke rate, and blood pressure, 

method of treating a condition caused by excessive calcium The term, "a condition caused by excessive caksamuiflux 

influx in cells in a human, whfle avoiding the concomitant in cells in a human- includes but is not limited to conditions 

Uabfliry of adverse effects, which comprises adrninistcring involving calcium influx in human cell that may be present 
to said human in need of a reduction in excessive calcium 50 in smooth muscle, cardiac, and other tissues inctaduig Jung 

infrra an amount of (-) amlodrpine, or a pharmaceutically and brain. These conditions include, but are not touted to, 

accepuble salt thereof, substantially free of its (4) cerebral ischemia, cerebral disorders such as cognitive dis- 

stereoisomer, sufficient to alleviate said condition but insuf- orders including Alzheimer's dementia and memory 

ficient to cause said adverse effects of racemic amlodipine. impairment, arrhythmias, cardiac hypertrophy, congestive 

Conditions caused by excessive calcium influx in cells in a 55 heart failure, coronary vasospasm, migraine, broncbospasm 

human include but are not limited to cerebral ischemia, and asthma, Raynaud's phenomenon, myocardial infarction, 

cerebral disorders such as cognitive disorders including but renal impairment and acute renal failure. The symptoms 

not limited to Alzheimer's dementia and memory associated with these disorders include, but arc not lifted 

irrrpairmcnt, aimythmias, cardiac hypertrophy, congestive to, the symptoms of precordial discomfort or pam, bcaxUcnc, 

heart failure, coronary vasospasm, migraine, broncbospasm 50 fatigue, decreased exercise tolerance, syncope, shortness of 

and asthma, Raynaud's phenomenon, myocardial infarction, breath, nausea, lightheadedness, edema, pulmonary 

renal impairment and acute renal failure. congestion, arrhythmia or palpitation, azotemia, and/or olig- 

Furthermore, the present invention includes a composi- una. 

tion for treating a condition caused by excessive calcium The chemical synthesis of the raccmic mixture of amlo- 

influx m cells in a human, which comprises an amount of (-) 65 dipinc can be performed by * 

amlodipine, r a pharmaceutically acceptable salt thereof. Arrowsmith, J. E et aL, 7. Med. Chem., 29: 169 6-1702 

substantially free of its (4) stereoisomer, said amount being (1986). 
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A technique for separation of toe (-) arnlodipine isomer 
from the raccmic mixture is illustrated schematically (sec 
Arrowsmilh, J, E„ EP 331,315) as follows: 
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The racxmic acid 1 is converted to its dnchonidine sails 
in methanol solution. Upon dilution with water and standing 
at room temperature, a crystalline precipitate is formed 
which can be subsequently recrystallizcd to constant rotation 
to give the diastereomehcaUy pure tirjchomcbne salt 2. 
Further, the mother Hquids from the original crystallization 
can be reduced in volume and stirred at room temperature, 
c.g. overnight, to afford a fine precipitate which can also be 
recrystallized to give the mastereornerically pure dnchoni- 
dine salt 1 The mchomdine salt 2 is partitioned between 
ethyl acetate and dilute hydrochloric acid to liberate the (* ) 
acid 3. The acid 3 is men esterified using carbonyldimida- 
zolc (CDI) in near-quantitative yield by forming an imkla- 
zolide and decomposing the imidazoline with ethanolic 
sodium ethoxide to give 4. The azido group in 4 can then be 
cleanly reduced to amino by catalytic hydrogenadon, giving 
(-) ainlodipinc, which is most conveniently isolated as the 
salt of an acid, eg. as the makatc 5. 

The magmtudc of a prophylactic bx therapeutic dose of (-) 
arnlodipine in the acute or chronic management of disease 
will vary with the severity of the condition to be treated and 
the route of administration. The dose, and perhaps the dose 
frequency, wiD also vary according to the age, body weight, 
and response of the individual patient. In general, the total 
daily dose ranges, for the conditions described herein, is 
from about 0.01 mg. to about 100.0 mg. Preferably, a daily 
dose range should be between about 0 J mg to about 20.0 
mg. while most preferably, a daily dose range should be 
between about 0.5 mg to about 10 mg. In managing the 
patient, the therapy should be initiated at a lower dose, 
perhaps about 0.025 mg to about 2j5 mg and increased up to 
about 20 mg or higher depending on the patient's global 
response. It is further recomrnended that children and 
patients over 65 years, and those with impaired renal or 
hepatic function, initially receive low doses, and that they be 
titrated based on global response and blood level. It may be 
necessary to use dosages outside these ranges in some cases. 

The various terms, "an amount sufficient to alleviate 
hypertension but insufficient to cause said adverse effects, 
40 "an amount sufficient to alleviate said condition but insuf- 
ficient to cause said adverse effects" wherein said condition 
is angina; and "an amount sufficient to alleviate said con- 
dition but insufficient to cause said adverse c fleets" wherein 
said condition includes but is not limited to cerebral 
ischemia, cerebral disorders, arrhythmias, cardiac 
hypertrophy, coronary vasospasm, myocardial infarction, 
renal impairment and acute renal failure arc encompassed by 
the above described dosage amounts and dose frequency 
schedule. 

Any suitable route of admixnsaration may be employed for 
providing the patient with an effective dosage of (-) arnlo- 
dipine. For example, oral, rectal, parenteral, transdermal, 
subcutaneous, mtranrascular, and the like may be employed. 
Dosage forms include tablets, troches, dispersions, 
suspensions, solutions, capsules, patches, and the like. 

The pharmaceutical compositions of the present invention 
comprise (-) arnlodipine as active mgredient, r a pbanna- 
ccutically acceptable salt thereof, and may also contain a 
pharmaceuncally acceptable carrier, and optionally, other 
therapeutic ingredients. 

Hie term "pharmaceuncally acceptable salts" refers to 
salts prepared from phannaccutically acceptable non-toxic 
acids including inorganic acids and organic acids. 

Since the compound of the present invention is basic, salts 
may be prepared from pharmaceuiically acceptabl non- 
toxic acids inching inorganic and organic acids. Such acids 
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include acetic, benzenc-sulf nic (besylate), benzoic, fl-in-wner emulsion, or a water-in -oil liquid emulsion, 

campboisulfonic, citric, clbchesulfbnic, fiimaric, gluconic, Such compositions may be prepared by any of the methods 

glutamic, bydrobromic, hydrochloric, iscthiom'c, lactic, f pharmacy, but all methods include the step of bringing 

maicic, malic, mandclic, memanesulfonic, muck, nitric, into association the active ingredient with the carrier which 

p am eric, pantothenic, phosphoric, succinic, sulfuric, tartaric s constitutes one or more necessary ingredients. In general, 

acid, p-tohienesulfooic, and the Kfr* Particularly preferred the compositions arc prepared by uniformly and intimately 

arc besylate, bydrobromic, hydrochloric, phosphoric and admixing the active ingredient with liquid carriers or finely 

sulfuric acids. (See Campbell, S. F. et aL, U.S. Pax. No. divided solid carriers or both, and men, if necessary, shaping 

4,806,557.) the prodnct into the desired presentation. 

The compositions include compositions suitable for oral, 10 For example, a tablet may be prepared by compression or 

rectal and parenteral (including subcutaneous, molding, optionally, with one or more accessory irigrcdicnts, 

intramuscular, and intravenous) administration, although the Compressed tablets may be prepared by compressing in a 

most suitable route in any given case wiD depend on the suitable machine the active ingredient in a free-flowing form 

nature and severity of the condition being treated. The most su£h 45 P°wder granules, optionally mixed with a binder, 

preferred route of the presem invention is the oral route. The 15 lubricant, inert diluent, andVor surface active or dispersing 

compositions may be conveniently presented in unit dosage agent Molded tablets may be made by molding in a suitable 

form, and prepared by any of the methods wcB known in the machine a mixture of the powdered compound moistened 

art of pharmacy. with an inert liquid diluent. Desirably, each tablet contains 

In the case where an oral cornposition is employed, a ab ° ul °\ 01 m * 10 abom 50 =* Df J* *g^nt, 

suitable dosage range for use is from about 0.01 mg to about 20 and each cachet or capsule contains from about 05 mg to 

100.0 mg. tout daily dose, given as a once daily adminis- abo JP ul 50 m * of »^ ingredient, (-) ainkdapme. Most 

tration in the morning or in divided doses if required. preferably, the tablet, cachet or capsule contains cither one 

Preferably, a dose range of between about 05 mg to about °J m & " m & 50 .»* (» 

20.0 mg is given as a once daily administration or in divided ***** mc P" fezMt of mc ingredient, 

doses if required, and most preferably a dose range of from 25 ^ invcntion u further defined by reference to the 

between about 05 mg to about 10.0 mg is given as a once following camples describing in detail the testing and 

daily administration or in divided doses if required. Patients preparation of the compositions of the present invention. It 

may be upward titrated from below to within this dose range ^ 06 to mose in the art, that many 

to a satisfactory control of symptoms or blood pressure as modifications, both to materials and methods, may be prac- 

appropriate. 30 ticed without departing from the purpose and interest of thi< 

In practical use, (-) amlodipine can be combined as die invention, 

active ingredient in intimate admixture with a pharmaceu- EXAMPLES 

tical carrier according to conventional pharmaceutical com- ^ ^ 

pounding techniques. The carrier may take a wide variety of , 

forms depending on the form of the preparation desired for Vascular Selectivity Studies 

administration, eg-, oral or parenteral (focruding mtrave- The relative potency of optically pure (-) amlodipine and 

nous injections or infusions). In preparing the competitions racemic amlodipine as calcium channel antagonists and 

for oral dosage form any of the usual pharmaceutical media negative inotropic agents are determined by a pharmaco- 

may be employed. Usual pharmaceutical media include, for ^ logical study. Evaluation of these compounds and others in 

example, water, glycols, oils, alcohols, flavoring agents, in vitro test systems provide results, from which the vascular 

preservatives, coloring agents, and the Eke in the case of oral selectivity of a particular compound can be assessed. Cal- 

liquid preparations (such as for example, suspensions, cium channel antagonist activity of the compounds as a 

solutions, and elixirs); aerosols; or carriers such as starches, function of their molar concentration can be evaluated by 

sugars, microcrystallinc cellulose, diluents, granulating measuring their iriibirion of the caldum-mdnced contrac- 

agents, lubricants, binders, disintegrating agents and the tion of strips of rat aorta immersed in a bath of Krebs- 

blce, in the case of oral solid preparations (such as for Henseleii buffer containing 45 mM K+and no Ca**. In the 

example, powders, capsules, and tablets) with the oral solid presence of various concentrations of the antagonists, inhi- 

prcparations being preferred over the oral liquid prcpara- bition would occur in the contraction of this isolated tissue 

tions. The most preferred oral solid preparation is tablets. 5Q preparation in response to the addition of calcium chloride. 

Because of their ease of administration, tablets and cap- Antagonists may be compared by examining the molar 

sules represent the most advantageous oral dosage unit form, concentration of compounds inhibiting the calcium-induced 

in which case solid pharmaceutical carriers arc employed If contraction by 50%. 

desired, tablets may be coated by standard aqueous or As an index of cardiac depression, negative inotropic 

nonaqueous techniques. J5 activity may be comparably assessed using isolated heart 

In addition to the commoD dosage forms set out above, the preparations of adult rats. The tissues are prepared 

compounds of the present invention may also be adminis- perfused in vitro with Krebs-Henseleit buffer solution, with 

tcred by controlled release means and/or delivery devices the activity of the calcium channel antagonists evaluated as 

such as those described in U.S. Pat Nos.: 3,845,770; 3,916, a function of their concentration. The compounds are tested 

899; 3,536,809; 3,598,123; and 4,008,719, the disclosures of 50 for their ability to alter cardiac contraction. Relative potency 

which are hereby incorporated by reference. is calculated from the IC^ values of the compounds, Le^ the 

Pharmaceutical compositions f the present inventi n concentration required to depress contraction by 25%. 

suitable for oral administration may be presented as discrete Example 1 
units such as capsules, cachets, or tablets, r aerosols sprays, 

each containing a predetermined amount of the active 65 Radioligand Binding Studies 

ingredient, as a powder or granules, or as a solution or a Hind limb skeletal muscles from rats r guinea pigs are 

suspension in an aqueous liquid, a non-aqueous liquid, an minced and homogenized After filtration and repealed 
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cenuifugauoo, the pellet is homogenized and diluted in a 
Tris buffer to a protein concentration of 1-3 mg/ml. Volumes 
of this suspension containing 3-10 /-tg protein arc incubated 
in the prescDce of a fixed concentration of 02 to 0.5 nM 
(+)^H]-isradrrjine or a similar radioactive ligand and 
increasing concentrations of racemic amlodipinc, (-) amlo- 
dipinc or (+) amlodipinc. After 1 hour incubation, the bound 
and tree radioactivity is measured in a scintillation counter 
and the affinity of ibe test compounds to the receptors is 
calculated. 

Example 3 

Effects on Coronary Vascular Resistance in the 
Guinea Pig Langcndorff Heart Preparation 

Male guinea pigs weighing between 400 and 450 g arc 
killed by cervical dislocation. The hearts are removed and 
perfused with Krebs-Henseleit solution at constant pressure 
(60 cm water) by means of retrograde cannula rion of the 
aorta in a Langendorff apparatus. The Krebs-Henseleit 
solution, consisting of 118.0 mM NaCl, 4.7 mM KG, 53 
mM CaCLj, 1.2 mM MgS0 4( 25.0 mM NaHCO, and 5.0 
mM glucose, is prewarmed to 37° C and gassed with a 
mixture of 95% oxygen/5% carbon dioxide. A balloon 
catheter connected to a pressure transducer is placed in the 
left ventricle via the left atrium and is preloaded to a 
pressure of 40 mm Hg. Coronary perfusate flow is measured 
continuously, and changes in heart rate and left ventricular 
contractility are also monitored continuously. 

Each experiment consists of a 30 minute equilibrium 
period during which coronary flow is stabilized at 9-12 
ml/mia Following this period, a vasoconstrictor is injected 
3 times at 40 minute intervals into the cannula ted aoru. This 
dose of U -466 19 (9,11-methanoepoxy-PGHj) evokes 
approximately a 75% decrease in coronary flow within 
30-40 sec, and the effect is fully reversible after 20-25 min 
continuous perfusion. Racemic amlodipinc, (-) amlodipinc 
or (4) amlodrpine dissolved in dimethyl sulfoxide or the 
vehicle are injected in increasing concentrations prior to 
further U-46619 injections. 

The mean decrease in coronary flow obtained with three 
consecutive injections of U-46619 in the absence of the test 
substance is taken to be 100% and the percent inhibition of 
this effect in the presence of increasing concentrations of the 
test drugs is calculated. Complete individual dose-response 
curves for each test drug are generated in Ave hearts, 
enabling the calculation of the dose for the half -maximal 
arttrVasoconstrictor effect (IDjq). 

Example 4 

Antihypertensive Efficacy in Spontaneously 
Hypertensive Rats 

Male spontaneously hypertensive rats (300-350 g) arc 
anesthetized, and polyethylene catheters are implanted in the 
abdominal aorta via a femoral artery, and in the abdominal 
vena cava via a fern raJ vein. The arterial catheters are 
connecte d to pressure transducers by means of an intra flow 
device, flushing the catheters with 3 ml/hr. Mean arterial 
pressures arc derived dcctronically from the blood pressure 
wave. Mean pretreatment values of mean arterial pressure 
are in the range f 160-220 mm Hg. Doses f racemic 
amlodipine, (-) amlodipinc and (+) amlodipinc, or of the 
solvent vehicle, are injected into the ven us catheter. 
Responses in mean arterial pressure to the respective drug or 
solvent are registered and the relative p tencies of the test 
compounds are calculated 
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Example 5 

Cardiovascular 

fXirmm Antagonism, Guinea Pig Ileum (in vitro) 

Test substance (3 /Jg/ml) inhibition of the contractile 
response of the K*-dcpolarizcd isolated guinea pig Deal 
segment, bathed in Ca-f>ee physiological salt solution at 37° 
C, to added calcium (20 ^ug/ml of CaCl), indicates calcium 
antagonist activity. 

Reference Agents (ED^ /jgAnl) 
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Example 6 



Studies on Insulin Resistance 



Insulin is a hormone that activates various biochemical 
processes in the body, the most well known being facititarion 

55 of glucose transport over cell membranes and activation of 
cell growth- The development of insulin resistance is com- 
mon both in diabetics and rjondiabetics, but it is only the 
ghicose transport system that develops resistance to insulin, 
lb compensate for the impaired glucose transport, the nor- 

40 mal body produces more insulin and the diabetic patient has 
to inject higher doses of insulin. Since insulin also is a 
growth hormone, the increased insulin concentration 
induces an accelerated growth of amerosclerotic lesions and 
increased risk for cardiovascular morbidity and mortality. 

45 

The present studies are performed in old, spontaneously 
hypertensive rats (SHRs), which arc known to develop 
insulin resistance. Racemic amlodipinc, (-) amlodrpine, and 
(+) amlodipine are studied for their effects on glucose 
so transport, insulin plasma concentration and arterial blood 



Prior to receiving vehicle or test compound, basal mca- 
55 surements of the following parameters are made: (1) systolic 
blood pressure (measured via tail cuff occlusion); (2) fasting 
levels of plasma insulin and triglycerides; and (3) glucose 
tolerance. 



60 The SHRs receive vehicle r test compound via oral 
gavagc once r twice daily for two or four weeks. Measure- 
ments of blood pressure, circulating insulin and 
triglycerides, and glucose clearance are made following two 
(and four) weeks f drug administration. Any changes in 

65 insulin resistance resulting from the drug treatment are 
vident as changes in the ratio of plasma glucose/plasma 
insulin levels and from the ghicose tolerance tests. 



Capsules 
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Example 7 
Oral F rmulatioo 
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The active ingredient, (-) amlodrpine, lactose, and com 
starch are blended nodi uniform; then the magnesium stear- 
ate is blended into the resulting powder. The resulting 
mixture is encapsulated into suitably sized two-piece hard M 
gelatin capsules. 20 

Example 8 

Oral Formulation 

Tablets 
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The active ingredient, (-) amlodipinc, is sieved through a 
suitable sieve and blended with lactose, starch, and pregc- 
l a tinired maize starch. Suitable volumes of purified water 
are added and the powders are granulated. After drying, the 
granules are screened and blended with the magiiesmm 
stearate. The granules are then compressed into tablets using 
7 mm diamter of punches. 

Tablets of other strengths may be prepared by altering the 
ratio of active ingredient to lactose or the compression 
weight and using punches to suit 

What is claimed is; 

1. A method of eliciting an antfcypcrtensrVe effect in a 
human, which comprises administering to a human in need 
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thereof a therapeutically effectiv amount of (-) amlodipine, 
or a pharmaceutical^ acceptable salt thereof, substantially 
free of its (4) stereoisomer, said amount being sufficient to 
alleviate hypertension. 

2. The method f claim 1 wherein (-) anxlodipine is 
a dminis tered by intravenous mfnginp by transdermal 
delivery, or orally as a tablet or a. capsule. 

3. The method of claim 2 wherein the amount adminis- 
tered is from about 0D1 mg to about 100.0 mg daily. 

4. The method of claim 3 wherein the amount adminis- 
tered is from about 05 mg to about 20 mg. 

5. The method of claim 4 wherein the amount adminis- 
tered is from about 05 mg to about 10.0 mg. 

6. The method of claim 1 wherein the amount of (-) 
amlodipine or a phamiaceutically acceptable sail thereof is 
greater than approximately 90% by weight of the totaJ 
amount of amlodipine. 

7. The method of claim 1 wherein the amount of (<-) 
amlodipine or a phannaceutically acceptable salt thereof, 
substantially free of its (+) stereoisomer, is administered 
together with a pharmarxutically acceptable carrier. 

8. The method according to claims 2, 3, 4, 5, or 6, wherein 
(-) amlodipine is administered as its besylate salt 

9. A method of treating angina in a human, which com- 
prises admuustering to a human in need thereof a therapeu- 
tically effective amount of (-) amlodipine, or a pharmaceu- 
tically acceptable salt thereof; substantially free of its (+) 
stereoisomer, said amount being sufficient to alleviate 
angina. 

10. The method of claim 9 wherein (-) amlodipine is 
administered by intravenous infusion, by transdermal 
delivery, or orally as a tablet or a capsule. 

11. The method of chum 10 wherein the amount admin- 
istered is from about 0.01 mg to about 100.0 mg. 

12. The method of claim 11 wherein the amount admin- 
istered is from about 05 mg to about 20.0 mg. 

13. The method of claim 12 wherein the amount admin- 
istered is from about 05 mg to about 10.0 mg. 

14. The method of claim 9 wherein the amount of (-) 
amlodipine or a pharmaceutically acceptable salt thereof is 
greater than approximately 90% by weight of the total 
amount of amlodipine. 

15. The method of claim 9 wherein the amount of (-) 
amlodipine or a pharmaceutically acceptable salt thereof, 
sutetantiaDy free of its (+) stereoisomer, is administered 
together with a pharmaceutically acceptable carrier. 

16. The method according to claims 10, 11, 12, 13 or 14 
wherein (-) amlodipine besylate is administered 
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